liiy. 


’i'iZil.iilj 


. LJrlQy^J%.  • "v 

\1.B. 


( 


•>*4 


a* 


f*. 


h 


4 


t 

I 

i 


V 


Digitized  by  the  Internet  Archive 
in  2017  with  funding  from 
Wellcome  Library 


https://archive.org/details/b28769958_0002 


MINERALOGY, 

FORMED  CHIEFLY 

ON  THE 

of  €tonfim. 


VOL.  11. 


By  J.  G.  SCHMEISSER, 
F.  R.  S.  &c. 


LONDON: 

PHINTED  FOR  C.  DILLY  IN  THE  POULTRY. 


ms- 


i 





rt 

■ ' ‘V 


••  ♦ 

• t 


‘ 


V A 

^ ' 

• ♦ • 

. ^ A 

> 

•y 

->;  r . 

"-r  ; • • ^ • . » 1 

' • 

» 

.1  ..-*-• 

Rr  ’ . 

* [7^?^  - 

%. 

• K 

' # 

• 

. r >*  ^ • 

' A' 

. • 


n- 


T r 


r>.  ^ ' / ' ^L 

^ xi  ^ • 


(t' 


.•.'v>  cC  r^y.  :'\ 


, r ' 

,tii:d\.ut~  y>-.ti  u 


i 


rr  Tf  V / 

• ♦ - » 


« 

M I 


^ t . 

• ...aaV,  t'i,i-:4HJ2  .o 

9 '»-*  » 

.^  :\ 


• - •».  . 4 - 


:*  ^ ^ 0 I * 

• * 

^ I • 

.'•  .t^rj,**  ||  Ml}  3 i«v^ 

*•  s * •’ 


( 


HltToniOAL 


1, 


■T 


( iii  ) 


PREFACE. 


I HEREWITH  deliver  the  fecond 
Volume  of  the  Syftem  of  Mineralogy. 

I have  endeavoured  throughout  the 
Work,  to  merit  the  candour  and  libera- 
lity of  a difcerning  Public,  by  executing 
as  much  as  my  knowledge  enabled  me  to 
do,  and  as  the  fubjeft  feemed  to  demand. 

r 

I have  furnifhed  the  Reader  with  the 
a 2 principal 
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principal  parts  of  the  Science  of  Mine- 
ralogy, with  the  difcoveries  and  improve- 
ments wliich  have  been  made,  of  late 
years,  on  the  Continent,  and  with  fuch 
as  I could  add  from  my  own  induftry 
and  knowledge ; and  I hope,  I have 
fully  illuflrated  the  importance  and 
utility,  which  this  Science  fo  jullly 
claims. 

To  improve  this  Work  in  propor- 
tion as  my  knowledge  may  increafe, 
will  be  my  future  endeavour.  In  this, 
I intend  to  follow  the  plan,  of  which,  I 
have  given  a fketch  in  the  Appendix  to 
this  Volume,  and  of  which,  the  Conti- 
nuation fliall  follow  in  the  form  of  a 
Supplement.  This  Continuation  I fliall 
publifli  from  time  to  time,  in  Numbers, 
according  to  the  advancements  and  dis- 
coveries which  may  be  made  in  the 

Science ; 
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Science  ; by  this  means,  the  Reader  will 
come  to  polTefs  all  the  new  and  progres- 
five  oblervations,  difcoveries,  and  im- 
provements, almoft  as  foon  as  they  are 
publifhed  abroad ; particularly  thofe 
contained  in  the  Journal  called  Bergman- 
ifcher  Journal,  and  the  Chemical  Journal 

of  Crell Works,  which  convey  very 

ufeful  information  on  fubjefts  relat- 
ing to  Chemiftry  and  Mineralogy,  and 
hence,  I hope,  not  unacceptable  to  thofe 
who  purfue  thefe  ftudies.  I intend  that 
the  firft  Number  fhall  contain  an  account 
of  fuch  mineral  fubftances,  and  fuch 
improvements,  as  have  been  lately  pub^ 
lifhed  abroad,  and  were  not  in  my  pos- 
felTion  when  I finifhed  this  Work ; fe- 
veral  of  which,  I have  found  in  fome 
excellent  books  of  Gmelin  and  Suckow, 
and  other  eminent  authors  in  Germany. 

a 3 
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Various  new  obfervations,  and  an 
account  of  fome  newly  difcovered  mi- 
neral products  of  thefe  Iflands,  and  par- 
ticularly of  Ireland,  I expect  we  (hall  be 
informed  of,  by  the  ingenious  and  ex- 
cellent chemift,  Mr.  Kirwan,  in  his 
new  edition  of  Mineralogy.  To  him, 
to  the  late  Cronfledt — Klaproth — Suckow 
— Monge — De  la  Metherie Born^ 

Gmclin — Werner — Blumenbach — Weft- 
% 

rumb — Heyer — Chaptal — Furcroi — and 
feveral  other  eminent  Authors,  I ac- 
knowledge my  fincerefl  thanks,  for  the 
infl;ru6lion  I have  derived  from  their 

Publications.  - 
> • ■ 

I 

It  will  be  obvious  from  the  nature 
of  my  new  Plan,  that  I fhall  have  occa- 
fion  to  tranfpofe  fome  fpecies  in  the  fys- 
tem  ; as  the  tremolit — mica — and  feveral 
others. 
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I fhall  alfo  make  fome  alteration, 
and  o-ive  a more  full  account  of  the  fub- 
fiances  which  come  under  the  head  of 
rocks,  or  mineral  fubflances,  whofe  com- 
ponent parts  are  varioufly  mixed,  or 
blended  together ; as  I have  had  lately 
fome,  and  fhall  foon  have  greater  oppor- 
tunities, of  exploring  that  fubje6l  my- 
felf,  with  greater  attention  ; for  which 
opportunities,  I acknowledge  with  plea- 
fure,  that  I am  greatly  indebted  to  a 
valuable  Friend  and  a countryman  of 
mine,  whofe  noble  character  and  bene- 
volent deeds  towards  the  relief  of  mis- 
fortune and  indigence,  are  greatly  felt 
and  acknowledged  in  his  own  country ; 
while  his  laudable  intentions,  and  inde- 
fatigable ardour  to  collecl,  cultivate,  and 
promote  the  ufeful  fciences,  will  hardly 
efcape  the  attention  of  the  great  body 
of  philofophical  men  in  this  country, 

whole 
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whofe  zeal  for  fcience,  and  for  chanty, 
is  fo  congenial  with  his. 

I alfo  beg  leave  to  mention,  that 
fince  this  Publication,  I have  paid  much 
attention  to  the  fubject  which  relates  to 
chemical  attraction  (generally  called  affi- 
nities) of  bodies,  and  that  I have  finiffi- 
ed  a new  Table,  exhibiting  fuch ; this  I 

fliall  infert  in  the  -Work  I have  no-'.v 

« 

linifhed,  and  fliall  call  it  Experimental 
Chemistry.  It  is  flniflied  chiefly  after 
the  doctrines  of  the  new  Theory.  In 
tliis,  I have  procured  myfclf  the  advan- 
tage of  having  repeated  moll  of  the  in- 
tcrelting  experiments,  and  have  improv- 
ed and  added  feveral  new  afeertained 
faCts,  and  fome  obfervations  of  my  own, 
which  I have  drawn  from  well  eflabliffi- 
ed  faCts,  as  far  as  1 could  do  it  from  the 
prcl’eiit  knowledge  wc  polfcfs  of  bodies 

examined 
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examined  by  chemical  experiments. 
This  Work,  I wiih  to  be  underftood, 
is  not  meant  to  give  an  account  of  all 
the  different  Theories,  and  their  hiftory, 
as  thefe  may  be  better  taught  occalion- 
ally  in  Lectures,  or  may  be  read  in  fe- 
veral  books  publifhed  on  that  fubjeft, 
to  which  I refer.  It  is  merely  to  be 
confidered  as  a Colledion  of  the  bed 
eltabliflied  Fatls  in  Chemiflry,  arranged 
in  an  order,  which  from  experience,  I 
thought  the  mod  proper  for  beginners 
in  Chemidry,  and  eafied  to  be  under- 
dood.  It  will  be  very  ufeful  for  du- 
dents  who  attend  Le61ures,  and  even 
for  fuch  who  wifh  to  make  application 
of  their  obtained  knowledge,  in  per- 
fonning  experiments  themfelves.  The 
method  which  I have  adopted,  will  not 
interfere  with  the  utility  of  attending 
Leflures  on  Chemidry,  though  thefe 

may 
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may  be,  perhaps,  arranged  in  a different 
manner,  as  the  facts  will  always  keep 
their  value.  , It  will  contain  likewife,  an 
explanation  of  the  befl  eflablifhed-  me- 
thods of  making  chemico-pharmaceuti- 
cal  preparations,  with  an  advantage  both 
for  the  operators,'  and  for  phyficians^ 
who  are  to  make  ufe  of  them.  Many 
medicines,  or  preparations,  have  loft 
their  reputation,  owing  to  the  improper 
manner  of  preparing  them.  I ha\'e  alfo 
noticed  the  methods  of  difeoverinar  the 
adulterations  of  the  different  articles. 
7"he  whole  will  be  comprifed  in  one 
V^olume. 

t 

Before  I conclude,  I beg  leave  to 
mention  a fa6t  which  I lately  afeertained, 
and  which  relates  to  the  experimental 
part  of  this  Work,  in  making  the  che- 
mical analyfis  of  minerals.  It  is  the 

method 
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method  of  feparating  argillaceous  earth 
from  magnefia,  when  both  are  contained 
in  one  mineral,  which  hitherto  could 
not  be  done  without  great  difficulty,  I 
mean,  to  any  nicety. 

* 

When  both  are  in  a folution  of  mu- 
riatic acid  in  a faturated  ftate,  the  argil- 
laceous earth  may  be  perfectly  feparated 
by  ammonia  faturated  with  fixed  air, 
as  this  will  only  feparate  that  earth,  and 
the  magnefia  will  be  retained  in  folution ; 
the  magnefia  may  then  be  feparated,  by 
decompofing  the  folution  after  being 
boiled,  with  a folution  of  pure  potafli 
or  foda. 
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SECOND  PART 


OF  THE 

SYSTEM  of'  mineralogy. 


class'  IV. 


O F 

METALS  OR  METALLIC  SUBSTANCES. 


These  fubftances  are,  according  to  the  oki 
theory,  confidered  as  compound  bodies  coni- 
pofed  of  the  metallic  earth  and  phlogifton,  or 
the  matter  which  gives  metals  their  luftre,  and 
renders  them  more  or  lefs  inflammable ; and, 
according  to  the  new  theory,  the  metals  are 
underftood  to  be  Ample  bodies,  or  bodies  which- 
cannot  be  decompofed,  but  which  are  liable  to 
be  changed  by  other  bodies.  When  united  to 
VoL.  II.  B other 
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other  bodies,  they  can  always  be  recovered  from 
any  ftate.  The  new  theory  feems  to  turn  out 
more  favourable  refpedling  certain  fa(fts  ; yet 
neither  of  them  is  fufficiently  inveftigated  and 
proved,  as  to  explain  all  'the  means  and 
operations,  which  nature  may  have  employed 
to  exhibit  the  metals  in  the  various  ftates,  in 
which  they  are. found  in  different  parts  and 
fituations  of  the  Earth. 

Metals,  in  general,  are  diftinguifhed  from 
all  other  known  mineral  produdls,  by  certain 
peculiar  properties  : They  have  a peculiar  lus- 
tre ; they  exceed  all  other  bodies  by  their  fpe- 
clfic  gravity,  denfity,  dudtiliry,  and  malle- 
ability. They  are  not  foluble  in  pure  water, 

but  all  of  them  are  foluble  in  nitric  and  muri- 
« 

atic  acid,  either  in  the  one  or  in  the  other  Se- 
parately, or  in  both  mixed  together. 

Metals  all  melt  in  the  fire,  but  each  of  them 
feems  to  require  a different  degree  of  heat  for 
fufion;  feme  of  the  feml-metals,  as  * the 
wolfram,  uranium,  and  molybdena,  require 
a very  intenfe  heat,  or  fome  additional  fub- 
ftances  to  render  them  more  fufible.  ' No 
metals  are  fo  hard  as  to  Scratch  glafs ; mod  of 
■ them  are  inflammable,  or  burn  in  pure  air  or 
oxygen-gas,  by  the  afliftance  of  heat,  but  they 
certainly  differ  from  the  real  inflammable  and 

combufliblc 
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combuflible  fubftances  ; lince  none  of  the 
metals  can  be  converted  into  the  ftate  of  air 
or  gas,  when  burnt  in  pure  air  or  oxygen-gas, 
like  charcoal,  he.  which  are  confumed,  and 
enter  during  the  combuftion,  into  the  compofi- 
tion  of  permanent  gas,  viz.  fixed  air,  or  car- 
bonic acid  gas ; nor  do  the  metals  form  per- 
fedt  acids  when  expofed  to  heat  and  pure  air 
like  fulphur ; they  only  abforb  the  bafis  of  the 
pure  air,  or  the  oxygen,  and  a certain  portion 
of  moifture,  from  the  furrounding  atmofphere, 
in  which  they  are  heated  or  burnt,  and  which 
alters  their  ftate  and  appearances,  and  occa- 
fions  an  increafe  in  their  weight. 

Metallic  fubftances  are  generally  divided 
into  two  general  clafles ; namely,  into  real 
metals,  and  femi- metals. 

The  fir  ft  kind  are  diftinguillied  by  their 
malleability,  the  cohefion  of  their  particles 
not  being  deftroyed  by  hammering.  Some 
are  found  unalterable  in  the  atmofphere,  and 
undeftriidtible  in  common  fire,  fuch  as  platina., 
gold,  and  alfo  Jilver,  and  thefe  are  called  per- 
fect or  mhle  mitals.  Whilft  others,  which  un- 
dergo a greater  or  lefs  alteration  when  expofed 
to  hear,  or  even  only  to  the  atmofphere,  as 
copper,  tin,  iroT},  lead,  mercury — are  called  im- 
perje^  metals. 
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The  fecond  kind,  or  the  femi-metals,  viz.' 
antimony,  cobalt,  bifmuth,  manganefe,  wolfram, 
molybdena,  uranium  arfenic,  are  more  or  lefs 
brittle,  and  not  malleable ; they  alfo  un- 
dergo different  changes  when  expofed  to  heat 
and  air;  and  fome  of  them  may  even  be  vola- 
tilifed  by  heat,  fuch  as  arfenic  and  antimony. — 
Zink  has  alfo  been  ranked  with  the  femi-metals  ; 
but  it  belongs  on  account  of  its  great  degree 
of  dudtiliry,  more  properly  to  the  imperfedt 
metals,  as  it  may  be  extended  or  brought  into 
the  ftate  of  thin  plates  by  preffure. 

The  metallic  fubflances  in  general  poffefs 
certain  qualities,  in  which  they  exceed  one  an- 
other ; thus,  refpedling  their  different  degrees 
of  denfity  or  fpecific  gravity,  they  may 
be  placed  in  the  following  order  : Firft, 
platina,  gold,  wolfram,  mercury,  lead,  filver, 
bifmuth,  copper,  arfenic,  iron,  cobalt,  ura- 
nium, tin,  .manganefe,  zink,  and  antimony. 

Secondly,  with  regard  to  tenacity — gold, 
iron,  filvcr,  copper,  tin,  lead,  &c. 

Thirdly,  with  refpedt  to  hardnefs — iron, 
platina,  copper,  filver,  gold,  tin,  lead. 

Fourthly,  as  to  malleability — gold,  filver, 
platina,  copper,  iron,  tin,  lead. 

Fifthly,  with  refpc(fl  to  fufibility — mercury, 
tin,  bifmuth,  lead,  zink,  antimony,  filver, 
gold,  arfenic,  cobalt,  copper,  iron,  and  platina. 

Metals, 
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i<Ietalsj  when  melted  or  fufed,  and  expofed 
to  cool  gradually,  always  exhibit  a convex  fur- 
face,  and  occafionally  cubical  or  odtoedrical 
cryftals,  which  figure  is  peculiar  to  all  rnetals. 

Moft  metals  have  an  affinity  to  each  other, 
and  unite  in  a greater  or  lefs  proportion  when 
in  a fluid  ftate ; but  they  have  no  affinity,*  or 
cannot  combine  with  earthsj  except  they  are 
previoufly  brought  into  the  ftate  of  calx  or 
oxyd. 

All  metals,  except  platina,  gold,  and  filver, 
are  liable  to  undergo  an  alteration,  when  ex- 
pofed to  heat,  and  air,  that  is,  to  fuch  air  as 
is  neceffary  for  the  fupport  of  life  and  flame, 
by  which  the  metals  lofe  their  luftre,  cohe- 
rency, malleability,  and  the  quality  of  uniting 
to  each  other  by  fufion  ; they  become  more  or 
lefs  friable,  exhibit  different  colours,  and  their 
weight  is  encreafed,  w'hich,  according  to  the 
new  theory,  has  been  accounted  for  by  the  ab- 
forptlon  of  oxygen. 

The  increafe  of  weight  has  been  found  dif- 
ferent in'different  metals;  hence  the  following 
table  has  been  formed,  exhibiting  the  different 
increafe  of  weight : Mercury  increafes  0,6. — 
Bifmuth  0,8. — Silver  12. — Lead  15.— Copper 
19.' — Cobalt  20,— Antimony  21. — Zink  25. — 
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' Manganefe  30. — Iron  and  tin  40.  The  metals 
are  then  called  calxes,  or  oxyds  of  metals. 

Some  metals  undergo  that  alteration,  when 
expofed  to  the  temperature  of  the  atmofphere  ; 
others  require  more  or  lefs  heat;  and- a few  of 
them,  fuch  as  the  perfedt  or  noble  metals,  are 
not  adted  upon  by  the  atmofphere,  nor  by 
water  nor  heat,  which  explains  the  reafon  why 
thofe  metals  are  almoft  always  found  in  their 
perfedt  metallic  ftate,  and  when  they  are 
brought  into  that  ftate  by  other  operations, 
they  can  be  recovered  by  the  mere  application 
of  heat,  which  is,  according  to  the  new  theory, 
explained,  from  the  weak  affinity  of  thefe 
metals  to  oxygen. 

When  metals  are  brought  into  the  ftate  of 
calxes  or  oxyds,  they  are  rendered  fit  for  enter- 
ing into  the  mixture  of  different  earths,  and 
compofition  of  different  ftones,  in  which  they 
occafion  an  alteration,  both  with  refpedt  to  co- 
herency and  colour. 

Moftof  the  metals  have  an  affinity  to  fulphur, 
except  gold  and  platina,*  and  therefore  enter 
into  combination  ; by  means  of  which,  the  me- 
tallic fubftancesarc  alfo  altered,  and  exhibit  an 
appearance  different  from  their  original  one,  and 
alfo  different  from  their  afore-mentioned  ftate. 
They  become  more  or  lefs  brittle,  according 

to 
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to  the  quantity  of  fiilphur  with  which  they 
unite,  and  alfo  according  to  the  different  de- 
grees of  intimate  combination. 

Certain  metals,  when  in  the  (late  of  calx 
or  oxyd,  and  united  with  fulphur,  occafion, 
when  expofed  to  moifture  and  the  atmofphere, 
an  alteration  in  the  nature  of  the  fulphur  which 
approaches  gradually  to  the  flate  of  acid,  and 
which,  according  to  the  new  theory,  is  account- 
ed for  by  the  abforption  of  oxygen,  which  is  con- 
fidered  as  the  acidifying  principle,  and  which 
forms  acids  when  combined  with  acidifiable 
fubflances,  fuch  as  the  fulphur  ; in  which  cafe, 
that  acid,  namely,  the  fulphuric  acid,  ^ 
again  upon  the  metal,  with  which  it  was  united 
and  forms  a new  body,  which,  w'hen  united 
W'ith  a proper  proportion  of  water,  exhibits  the 
metal  in  the  ftate  of  fait ; hence  the  origin  of 
the  vitriols  of  iron  and  copper,  which  are  found 
in  the  earths,  may  be  .explained. 

Metals  in  general  are  found  in  the  flate  "of 
nefls,  and  veins  alfo  intermixed  in  different 
flones,  whrdi  form  gangues  in  certain  moun- 
tains or  rocks.  The  veins  are  more  or  lefs  in- 
clined to  the  horizon  ; and  the  degrees  of  in- 
clination have  caufed  them  to  be  diflinguiflied 
by  the  names  diredl,  oblique,  inclined,  or  level 
veins,  according  to  the  angle  they  make  with 

B 4 the 


3 


Metals, 


« _ 

the  horizon.  The  part  of  rock  which'  rcfW 
upon  the  veins,  is  called  the  roof ; and  that 
part  upon  which  the  vein  refts  itfelf,  is  called 
the  bed  of  the  veins.  They  poffefs  a greiiter 
or  lefs  degree  of  continuity,  according  to  which 
they  are  diftinguiflicd  by,  the  names  of  con- 
tinued or  broken  veins ; and  when  the  ore  is 
found  in  fpherical  parts  or  mafies,  from  fpace 
to  fpace,  thefe  maffes  are  called  ftock-work,  or 
bellies. 

The  nature  of  the  flones  which  compofc 
mountains,  is  the  bcfl  indicator  of  ores ; and 
all  the  other  marks  are  very  imperfcd:,  and 
moft  of  them  ridiculous.  ‘ 

• We  finovv  that  granit,  and  other  rocks  of  a 
primijtive  origin,  feldom  contain  metals,  or 
the  mountains  of  modern  formation ; but  it 
is  found,  that  mountains  of  a fecondary  forma- 
tion, are  'the  chief  matrixes  in  which  metals 
'exifl:.  The  mountains  of  gneifs,  or  fliiflous 
rocks,  contain  the  richeft  veins  of  metallic  fub- 
Ifances  ; quartz,  calcareous  Hones,  and  heavy 
Ipars,  are  alfo  good  indicators  of  ores. 

On  account  of  the-afore-mentioned  different 
Hates  in  which  metals  are  found,  in  or  on  the 
I'urfacc  of  the  earth,  they  may  be  brought  un- 
der the  following  divifions. 
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DIVISION  L 

NATIVE  METALS  AND  SEMI-METALS. 

This  denomination  fignifies,  when  metallic 
fubftances  are  found  in  the  earth  in  the  metal- 
lic ftate,  pofleffing  and  exhibiting  all  their  pe- 
culiar properties  and  appearances.  They  are 
in  that  ftate  riot  united  to,  nor  altered  by  any 
other  fubftance.  Sb  _ we  find  platina,  gold, 
filver,  mercury,  copper,  antimony,  arfenic, 
cobalt;  iron,  tin,  and  lead,  are  alfo  fuppofed 
to  have  been  found  in  that  ftate,  but  very 
rarely. 

Platina  is  always  found  in  the  metallic  ftate  ; 
gold  alfo  moft  generally.  The  other  metals, 
as  filver  and  copper,  &c.  are  frequently  found 
in  the  ftate  united  with  fulphur,  or  in  the  ftate 
of  calx  or  oxyd. 

When  metals  are  found  in  their  metallic 
ftate,  they  are  eafily  difeovered  by  their  pro- 
^perties.  They  are  extracted  or  feparated  from 
their  matrixes,  firft,  by  reducing  them,  to- 
gether with  the  matrixes,  to  fmall  particles  by 
pounding ; after  which  they  are  waflied  by 
ftreams,  in  order  to  feparate  fuch  heterogene- 
ous particles,  from  the  metallic,  as  from  their 
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inferior  gravity,  can  be  wafhed  away:  The 
thus  feparated,  or  remaining  metallic  particles, 
are  then  dried,  and  further  extracted  ; either 
by  the  procefs  of  amalgamation,  as  gold  and 
filver,  which  eafily  unite  with  mercury,  and 
from  which'the  mercury  can  be  feparated  again 
by  diftillation,  in  earthen  retorts,  or  diftilling 
‘veffels,  on  account  of  its  volatile  nature. 

The  gold  or  hlver  which  remains  in  the  dif- 
tilling'  veflel,  is  further  freed  from  other  im- 
perfect metallic  fubftances  by  the  procefs  of 
cupellation,  which  is  done  by  uniting  the  gold 
or  filver  with  a certain  proportion  of  lead,  and 
expofing  it  in  fmall  quantities  upon  fmall  cu- 
pels, or  tefts  chiefly  made  of  bone  afhes,  to 
fuch  a degree  of  heat  in  an  alTaying  furnace,  (in 
which  the  heat  is  applied  from  the  upper  part) 
fo  as  to  occafion  the  lead  to  unite  with  the  he- 
terogeneous imperfect  metal,  with  which  it 
vitrifies,  foakihg  into  the  pores  of  the  teft,  and 
leaving  the  nobler  metal,  as  the  gold  or  filver 
in  its  pure  ftatc  behind.  Sometimes  this  pro- 
cefs is  repeated,  if  the  gold  is  found  not  quite 
pure. 

The  other  metals,  when  in  the  metallic 
flare,  (and  fomccimes  alfo  filver)  arc  fepa. 
rated  from  their  matrixes,  by  the  procefs  of 
fufion  or  fmclting ; in  which,  is  firft  to  be 
obferved,  the  different  degree  of  heat  which 
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certain  metals  require  for  fufion,  without  def- 
troying  them  ; fecondly,  the  nature  of  the  ma- 
trixes, according  to  which,  certain  materials 
muft  be  added  to  render  the  matrix  more  fufi- 
ble,  fo  that 'the  metallic  particles  .may  unite, 
and  be  eafily  feparated  by  virtue  of  their  fu- 
perior  gravity.  Or,  in  other  cafes,  fubftances 
are  added  to  fcorify  the  heterogeneous  fubftan- 
ces,  and  to  feparate  thus  the  metallic  particles. 
Or  fuch  fubftances  are  added,  as  prevent  the 
effedt  of  pure  air  upon  thofe  metals,  which 
eafily  calcine  or  abforb  oxygen,  when  expofed 
to  heat,  fuch  as  charcoal. 

Lirne-ftone  and  quartz  arc  frequently  em- 
ployed in  fmelting  different  ores. 

DIVISION  II. 

METALS  AND  SEMI.METALS 

UNITED  OR  MINERALISED  BY  SULPHUR 
OR  ARSENIC. 

In  this  Rate  the  metals  have  loft  their  cohe- 
rency, malleability,  and  peculiar  luftre.  They 
are  more  or  lefs  brittle,  and  exhibit  a luftre 
different  from  their  original 'one ; when  they 
exhibit  a metallic  luftre,  they  are  generally 
called  pyrites,  fuch  as  the  iron,  copper,  and 
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arfenic,  when  united  to  fulphur ; the  metals 
and  the  fulphur  are  in  different  < proportion, 
and  different  metals  and  other  fubftances  are 
frequently  intermixed. 

Metals  in  this  ftate  are  eafily  diflinguifhed 
by  the  fulphuric  or  arfenical  vapour  or  fmell, 
, which  they  emit  when  expofed  to  heat.  By  a 
ffrong  heat,  they  are  converted  into  flags. 

The  metals  are  feparated  in  th^is  flate  from 

,the  fulphur  or  arfenic,  by  torrefadfion,  which 

is  done  by  expofing  the  previoufly  pounded 

/ 

ores  upon  flat  earthen  veflels,  to  fuch  a de- 
gree of  heat,  as  is  only  required  to  volatilife 
the  fulphur  or  arfenic  ; whereas  a greater  de- 
gree of  heat,  would  alter  and  deflroy  part  of 
the  metal.  After  which,  the  remaining  me- 
tallic parts  are  further  freed  from  the  refl  of 
the  fulphur,  either  by  iron,  or  by  other  fub- 
ftances,  according  to.  the  nature  of  the  metals. 
So  muft  afterwards  other  fubftances  be  added, 
accordingly  in  order,  to  feparate  the  metallic 
parts,  and  to  recover  them,  when  in  the  ftate 
of  calx,  by  charcoal,  which  1 have  mentioned 
in  the  different  fpccics  of  ores. 

Silver,  copper,  iron,  tin,  lead,  antimony, 
and  mercury,  are  frequently  found  united  to 
fulphur,  but  platina  never,  and  gold  very 
fcldom  ; and  then  it  appears  to  be  owing  to 

the 
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the  admixture  of  iron,  in  a fimilar  manner,  as 
zink  feems  to  be  united  to  fulphur,  in  blende, 

DIVISION  III. 

METALS  AND  SEMI-METALS  • 

IN  THE  STATE  OF  CALX  OR  COMBINED 

WITH  OXYGEN,  CALLED  CALCES^  OR. 

OXYD3  OF  METALS, 

< 

How  metals  have  obtained  that  Rate,  is  Rill 

’ ' ' 

variouRy  explained. 

According  to  the  old  theory,  when  metals 
were  brought  into  this  Rate,  it  was  faid,  they 
parted  with  their  phlogiRon,  or  that  matter 
which  recovers  them  again,  when  afterwards 
employed,  through  the  means  of,  fuch  fub- 
Rances  as  contain  it ; according  to  the  nevy 
theory,  it  is  faid,  the  metals  have  combined 
with  oxygen,  from  the  furrounding  atmos- 
phere, or  from  other  fubRarvces  as  contain 
the  oxygen,  fuch  as  water  and  acids,^  and 
have  thus  obtained  their  additional  weight. 

The  metals  in  this  Rate,  are  more  or  lefs 
friable,  have  an  earthy  appearance,  and  exhi- 
bit different  colours,  but  no  luRre.  They  arc 
eafily  adted  upon  by  acids,  and  enter  into  the 

mixture 
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mixture  of  other  fubftances,  in  which  they 
produce  different  colours. 

The  metals  are  recovered  from  this  ftate, 
either  by  mere  heat  or  by  charcoal,  when 
they  regain  their  luftre,  coherency,  and  their 
other 'properties. 

Certain  metals  when  in  the  ftate  of  calx, 
are  .found  united  to  fixed  air,  or  carbonic 
acid  ; and  in  that  cafe,  they  exhibit  often  a 
regular  fhape. 

In  the  ftate  of  calx,  or  oxydated,  we  find 
iron,  cobalt,  copper,  arfenic,  bifmuth,  anti- 
mony, zink,  manganefe,  tin,  lead,  and  mer- 
cury. 


DiviSION  IV. 

METALS  AND  SEMI-METALS 

COMBINED  WITH  ACIDS,  OR  METALLIC 

SALTS. 

When  metallic  fubftances  are  in  this  ftate, 

• * 

they  bear  again  a different  appearance  from  all 
the  aforementioned  ftates  ; when  united  with  a 
fufficient  quantity  of  water,  they  are  exhibited 
in  regular  cryftals.  They  have  a different  co- 
lour, according  to  the  different  metals  and 
acids  of  which  they  arc  compofed. 
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In  the  faline  ftate,  metals  are  more  feldom 
found  than  in  any  other,  and  only  a few  of 
them,  fuch  as  the  vitriol  of  iron,  copper,  and 
zink,  are  employed  for  ufeful  purpofes,  and 
thefe  are  found  in  greater  quantities  than  the 
other  metallic  falts  ; but  they  are  not  ufed  for 
):he  purpofe  of  extracting  or  feparating  the 
metals  from  them. 

Of  metals  in  the  flate  united  to  acids,  we 
find 

1.  The  fulphuric  or  vitriolic  acid  united  to 
copper,  iron,  zink,  lilver,  and  mercury, 

2.  The  muriatic  or  marine  acid  united  to 
filver,  antimony,  mercury  and  copper. 

3.  To  phofphoric  acid,  iron,  lead. 

4.  To  arfenical  acid,  cobalt,  lead,  copper, 
and  filver. 

5.  liO  carbonic  acid  ox  fixed  air,  iron,  lead, 
cobalt,  copper,  manganefe. 

DIVISION  I. 

Perfe^  or  Noble  Metals. 

) 

GENUS  I. 

PLATINA. 

This  metal  was  firfi;  notified  in  the  year  1 748, 
by  P)on  Antonio  Ulloa,  and  Charles  fVood,  who 

' brought 
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brought  it  from  Jamaica,  and  made  experi- 
ments upon  it,  which  were  publifhcd  in  the 
Philofoph.  Tranfaft.  for  the  year  1749  and 

1750.  ^ 

Meflrs.  Scheffer i in  Sweden ; Lewis,  in  Eng- 
land ; Margraaf,  in  Pruffia ; Macquer,  Baume,  , 
De  Buffon,  De  Milly,  De  Lijle,  De  Morveau, 
and  Baron  de  Sickingen,  have  fucceffively  made 
refearches  on  this  metal,  in ’order  to  difeover 
its  nature  ftill  more,  and  to  afeertain  its  fupe,- 
rior  qualities. 

Platina  has  hitherto  been  found  in  America, 
near  the  village  Choco.  In  the  environs  of 
the  river  Pinto,  in  Peru;  in  the  fand  of  feveral 
rivers  in  America,  viz.  the  river  Bogoda,  at 
Santa  Fe,  near  Carthagena ; near  the  moun- 
tains of  the  diftrift  of  Nevita  and  Cytara,  in 
South  America,  it  has  been  found  mixed  with 
auriferous  fand.  . » 

In  all  thofc  different  places,  the  Platina  is 
found  always  in  its  metallic  (late,  and  there 
arc  no  different  fpecies  and  varieties  known  yet. 
It  is  found  in  the  form  of  fmall  grains,  or  flat 
pieces,  very  feldom  exceeding  the  fize  of  a 
pea.  The  grains  appear  generally  filver-white, 
or  have  rather  the  colour  intermediate  between 
that  of  filver  and  iron.  It  is  from  the  refem- 
blance  which  it  bears  to  fdver,  with  refped:  to 

colouf 


Tldlind,  1 j 

coidiir  or  lufire,  that  it  has  been  Called  Platina 
in  the  Spanilh  language. 

It  is  never  found  pure,  but  always  more  or 
lefs  mixed  with  iron,  and  frequently  alfo  With 
gold;  fbmetimes  it  contains  fo  much  irori,  as! 
to  be  attradied  and  taken  up  by  the  magnet. 

Irr  the  hate  in  w'hich  Platina  is  brought  to 
us,  we  often  difcover  a little  mercury  adher- 
ing to  it,  arifing  from  the  procefs  of  amailga- 
mation,  which  the  platina-grains  have  been 
expofed  to,  in  exrradting  the  gold  from  it; 
but  from  which  it  is  eafily  freed  by  expofure 
to  heat; 

From’  iron  'it  may  be  freed  either  by 
boiling  it,  when  previoudy  reduced  to  fine 
particles;,  or  with  muriatic  acid,  which  takes 
up  the  iron,  and  leaves  the  Platina  behind  ; 
or  the  Platina  may  be  mixed  with  fal  ammoniac; 
or  niuriate  of  ammonia,  and  expofed  in  a glafs 
veffel  to  fublimation,  by  which  means  the  fal 
ammoniac,  being  volatile  by  he'at,  leaves  the 
Platina,  and  carries  the  iron  parts,  which  it 
has  alfo  rendered  volatile,  along  with  it  into 
the  upper  and  cooler  part  of  the  fubliming 
veffel,  which  is  feen  by  the  yellow  or  orange 
colour  of  the  fublimed  fait;  this  procefs  muft 
be  repeated,  until  the'  fal  ammoniac  fiiblimes 
colourlefs. 

VoL.  II. 
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Platina,  when  pure,  is  the  heavieft  and  moft 
refradtory  of  all  metals;  it  undergoes  no  alte- 
ration by  expofure  to  the  atmofphere;  it  is  un- 
alterable in  fire  or  in  any  heat,  which  can  be 
produced  in  common  furnaces,  and  requires  a 
very  vehement  heat  to  render  it  even  liquid  ; 
but  it  may  be  eafier  fufed  upon  charcoal,  by 
X the  affillance  of  oxygen-gaz,  or  pure  air ; or 
by  means  of  a large  burning  glafs. 

It  refills  the  adlion  of  all  acids,  except  the 
nitro-muriatic  and  fur-oxygenated  muriatic  acid, 
in  which  it  is  perfedlly  foluble,  by  the  aflifi- 
ance  of  heat ; and  when  in  the  ftateof  folution, 
it  may  be  eafily  difcovered  by  the  precipitate 
which  it  occafions,  when  muriate  of  ammonia 
or  fal  ammoniac  be  added,  in  which  it  differs 
from  gold.  The  folution  of  Platina  exhibits 
alfo  a deeper  yellowifli  brown  colour  than  the 
folution  of  gold,  and  gives  a brown  colour  to 
the  fkin. 

On  account  of  its  being  very  difficult  to 
melt,  it  is  necelfary  to  mix  it  with  other  fub- 
llances  which  renders  'it  more  fufible  ; and  by 
which  means  it  becomes  alfo  malleable,  Mr. 
Achard  has  recommended  us  to  take  equal 
parts  of  platina,  white  arfenic,  and  cream  of 
tartar,  and  to  put  the  mixture  into  a crucible 
well  luted,  which  is  then  to  be  expofed  for 

one 
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one  hour  to  a very  flrong  heat,  that  will  fufe 
the  Platina ; but  in  this  ftate  it  is  brittle,  and 
muft  be  expofed  under  a muffle  in  a furnace, 
in  order  to  feparate  the  arfenic. 

Veffels  of  Platina  may  be  made  by  fifflng 
the  Platina  with  arfenic,  and  calling  the  melt- 
ed mafs;  after  which,  the  arfenic  is  feparated 
again  in  the  afore-mentioned  way  by  heat. 

Mr.  Morveau  fubftitutes  the  arfeniate  of 
potalh,  with  advantage,  inftead  of  fimple  ar- 
fenic; he  alfo  melts  Platina  by  ,a  flux  of 
powdered  glafs,  borax,  and  charcoal. 

Mr.  Beaume  advifes  to  fufe  Platina  with  a 
flight  addition  of  lead,  bifmiith,  or  antimony. 

When  Platina  has  been  diffolved  in  aqua 
regia,  and  is  precipitated  again  by  fal  ammo- 
niac, it  becomes  eafily  fuflble  ; if  the  preci- 
pitated Platina  be  mixed  with  phofphoric  glafs, 
and  melted,  it  may  be  perfedlly  freed  from 
iron,  and  thus  rendered  fuperior  in  quality  to 
that  which  is  melted  with  arfenic. 
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GENUS  II. 

GOLD. 

Aurum,  Ital.  Oro.  Er.  Or.- 

Germ.  Gold,  Hung.  Arany. 

) 

This  metal,  which,-  from  its  fuperlor  qua- 
lities, is  confidered  as  the  mofl  precious  of  all, 
is  found  in  moft  parts  of  the  earth  ; it  is  (iron 
excepted)  more  frequently  found  than  any  of 
the  other  metals,  but  in  lefs  proportion,  and 
fcarcely  in  any  other  ftate  than  in  the  metallic  ; 
never  in  the  ftate  of  calx  or  oxyd,  nor  in  the 
faline  ftate,  very  feldom  mixed  with  fulphur, 
but  always  alloyed  with  fome  other  metal,  as 
platina,  filver,  copper,  ' or  mixed  with  iron, 
lead,  or  antimony;  whereby  the  gold,,  accord- 
ing to  the  proportion  of  the  alloy,  obtains  a 
different  colour,  and  becomes  either  heavier  or 
lighter.  Gold  is  found  partly  in  rivers  mixed 
with  fand,  generally  in  the  greateft  proportion 
nearer  their  origin  or  fourccs. 
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ii-  is'fometimes  found  in  the  vallies  of  metal- 
liferous mountains,  often  mixed  with  various 
kinds  of  ftones  or  ores,  Peru,  Spain,  Tran- 
fylvania,  Hungary,  and  Siberia,  are  particu- 
larly remarkable  for  gold  rpines. 

The  ftones,  or  matrix  in  which  gold  is  ge-- 
jierally  found,  are  quartz,  gneifs  rock,  petro- 
lilex,  and  ferruginous  flones,  feldomer  calca- 
reous fpar,  green-clay,  heavy  fpar,  grey,  grit, 
&c. 

As  to  the  nature  and  quality  of  gold,  when 
freed  from  all  heterogeneous  fubftances,  it  ex- 
hibits always  a yellow  colour,  which  is  more 
or  lefs  intenfe,  according  to  the  manner  in 
which  it  is  wrought. 

It  is  next  to  platina,  the  heavieft  of  the 
metals,  and  exceeds  them  all  with  refpeft  to 
malleability. 

Its  fpecific  gravity  is  generally  19,25.  ‘ 

The  atmofphere  and  water  have  no  effect 
upon  it;  nor  is  it  alterable  in  the  heat  or  fire 
which  is  produced  in  common  furnaces.  When 
expofed  to  heat,  called  red-heat,  it  emits  a 
fea-green  light,  but  does  not  melt  before  the 
heat  is  increafed  to  5237°  Fahr.  which  is 
commonly  called  a white-heat.  When  per- 
fedlly  fufed,  and  fuffered  to  cool  very  gradu- 
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ally,  it  exhibits  four  fided  pyramidical  figures 
on  its  furface. 

When  melted  with  boraxj  it  produces  a 
glafs  of  a ruby  colour. 

Gold  has,  of  all  metals,  the  leaf!  affinity  to 
oxygen,'  or  to  the  bafis  of  pure  air,  which 
changes  metals  into  the  flate  of  calx  or  oxyd ; 
this  accounts  for  the  fadt  why  gold  is  never 
found  in  the  earth  in  the  ftate  of' calx  or  oxyd. 

It  is  not  adled  upon  by  any  other  acid,  but 
by  the  nitro  muriatic  acid,  commonly  called 
aqua  regia,  or  the  fur-oxygenated  muriatic 
acid,  in  both  of  which  it  is  readily  foluble ; 
the  folution  being  of  a yellow  colour,  and 
lighter  than  that  of  platina  or  iron,  in  the  fame 
acid. 

If  we  add  a drop  of  the  folution  of  gold  to 
a folution  of  tin,  diffiolved  in  the.  fame  acid,  a 
purple  precipitate  takes  place^ 

The  folution  of  gold  alfo  occafions  a purple 
{lain  upon  the  fkin,  and  is  not  decompofed  by 
fal-ammoniac,  or  muriate  of  ammonia,  like  the 
palution  of  platina  ; from  which  it  alfo  differs 
by  its  being  precipirable  from  its  folvend 
menflruum  by  fulphate  of  iron,  or  martial  vi- 
triol, which  occafions  no  precipitate  in  the 
folution  of  platina. 
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Gold,  when  feparated,  or  precipitated  from 
the  acid  by  alcaline  fait,  in  the  Hate  of  calx 
or  oxyd,  recovers  itfelf  again  by  mere  expo- 
fure  to  heat,  without  any  additional  fubftance, 
owing  to  its  weak  affinity  to  oxygen. 

It  eafily  unites  wTth  mercury,  which  latter 
has,  on  that  account,  become  a good  men- 
ftruum  for  feparating  gold  from  its  liony  matrix, 
upon  which  the  mercury  has  no  effedt. 

Gold  does  not  intimately  combine  with  ful- 
phur,  or  it  has  no  affinity  to  it,  which  explains 
why  it  is  hardly  ever  found  in  the  earth  united 
with  fulphur,  and  when  found  fo,  the  mixture 
or  affinity  has  been  occafioned  by  fome  other 
fubftance  as  iron,  limilar  to  what  we  find  in 
zink,  when  mixed  with  fulphur. 

DIVISION  I.  - 

Native  Gold,  or  gold  in  its  perfect  metallic 
Jlate,  alfo  called  virgin  gold. 

Lat.  Aurum  nativum. 

Germ.  Gediegen,  or  natUrlich  gold, 

Fr.  Or  natif. 

Ital.  Oro-nativo. 

Hung.  Termes-arany. 

\ 

In  this  ftate  gold  is  almoft  always  found  ; 
however,  as  it  is  never  found  quite  pure,  but 
C 4 always 
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always  mixed  with  more  or  lefs  of  another 
metal,  or  other  fubflanpes  which  alter  its  ap- 
pearance and  quality,  I thought  it  more  pro- 
per to  divide  arid  defcribe  the  different  flates 
in  which  gold  has  thus  been  found,  as  varieties 
refpeding  its  alloy  or  admixture. 


Gold  with  fmple  alloy  of  metals, 

SPEC.  I. 

PURE  GOLD,  aurum  nudum. 

Gold  gelhy  gediegen  gold  of  i'Verner, 

This  kind  is  underftood  to  be  the  pureft 
fiate  in  which  nature  exhibits  gold. 

It  has  all  the  appearance  and  qualities  of 
refined  gold,  and  is  therefore  eafily  difiinguifh- 
ed.  It  is,  in  this  ftate,  found  in  folid  malfes  of 
different  magnitudes,  and  generally  without 
any  particular  fhape,  embodied  in  ftones,  com- 
monly of  a filiceous  nature;  we  find  it  thus  in 
Tranfylvania—rin  India,  &c.  More  frequently 
it  is  found  in  the  (late  of  fmall  particles,  hav- 
ing no  determined  fhape,  and  difperfed  through 
fiiffcrcnt  Hones,  as  ferruginous  quartz,  and  mcr 
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talliferpus  rock,  &c.  It  is  found  thus  at 
Cremnitz-7-in  Tranfylvania — Peru — Schemnitz 
and  Siberia.  On  Schlangenberge,  in  Germa- 
ny, it  has  been  found  in  heavy  fpar  j in  Sllefiai, 
interfperfed  through  coals  j again  in  the  ftate 
of  detached  grains,  as  in  the  valleys  of  cer- 
tain metalliferous  rocks,  and  in  certain  rivera 
in  Tranfylvania— Spain— -Cremnit^,  &c. 

Gold  is  alfo  found  in  the  ftate  pf  duft,  or  in 
fuch  minute  particles  as  are  hardly  difcoverable 
by  the  naked  eye,  mixed  with  various  kinds 
of  ftones  and  ores;  in  this  ftate  it  has  been 
called  aurum  larvdtum  ; it  is  thus  found  in 
brown  hornftone,  ferruginous  red  jafper,  red 
quartz,  grey  clay,  black  ftate,  fcaly  calcareous 
fpar,  in  galena  and  pyrites.  The  mines  of 
Tranfylvania  and  lower  Hungary  prefent  us 
\vith  this  fort  of  gold. 

Native  gold  is  often  found  in  different  fhapes^ 
viz. 

(a.)  In  FILAMENTS  Or  FILAMENTOUS,  in  fill-, 
phurated  cobalt  ore,  on  red  blende,  and  in 
lamellated  felenite  with  quartz;  in  Tranfylva- 
nia, in  the  Bannat  of  Hungary,  &c. 

(b.)  Dentritic  AL,  on  green  ferruginous  clay, 
copper  pyrites  and  quartz  ; in  calcareous  fpar, 
with  manganefe  and  green  fibrous  fhbrl,  as  in 
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certain  mines  in  the  territories  of  Salzburg;  in 
Tranfylvania  and  Bohemia,  upon  white  quartz. 

(c.)  Lamellated,  or  in  thin  laminse,  in 
different  ftones,  viz.  in  white  quartz,  in  Upper 
Hungary  and  Salzburg ; frequently  in  ferrugi- 
nous quartz,  grey  grit  mixed  with  mica,  and 
in  calcareous  fpar,  in  Tranfylvania. 

(d»)  Wire-shaped  and  net-like  in  and  on 
different  ftones. 

(e.)  Of  regular  figure  or  cryftallifed,  viz. 
cubical,  in  three  or  four  fided  pyramids,  in 
four  or  fix  fided  columns,  and  in  fix  fided 
plates,  moftly  found  in  Tranfylvania. 

SPEC.  n. 

GOLD  ALLOYED  WITH  PLATINA. 

, Plantiniferous  Gold. 

Aurum  platiniferum. 

Graugelb  gediegen  gold  oi  Werner. 

This  kind  has  a yellowifii  grey  colour,  is 
harder  and  heavier  than  pure  gold. 

It  is  only  found  in  the  (late  of  fmall  grains, 
involved  in  the  platina.  The  admixture  of 
platina  may  be  difeovered  by  diffolving  a little 
in  nitro-muriatic  acid,  or  aqua  regia,  and  on 
adding  muriate  of  ammonia,  or  fal  ammoniac 
to  it,  which  precipitates  the  platina,  and  leaves 
the  gold  in  folution. 
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, SPEC.  III. 

GOLD  DISTINCTLY  ALLOYED  V/ITH 

SILVER. 

Argentiferous  Gold. 

Aurum  argentiferum. 

Aurum  nativim  eleBrum. 

MeJJing-gelbes  gold  of  Werner. 

It  has  a pale  yellow  colour  or  luftre,  limilar 
to  that  of  martial  pyrites. 

It  is  alfo  lighter  than  pure  gold. 

This  kind  is  not,  or  very  feldom  found  in 
mafles,  generally  dilperfed  through  certain 
Rones,  either  in  the  Rate  of  fmall  particles,  or 
in  lamellge,  filaments,  and  in  fix  fided  plates. 
It  may  be  eafily  difcovered  by  digeRing  it  with 
nitric  acid,  which  takes  up  the  filver,  and 
leaves  the  gold  behind. 

S 

DIVISION  II. 

Cold  alloyed  with  other  metals,  and  mixed  with 
fulphur  or  arfenic. 

The  admixture  of  arfenic  or  fulphur  may  be 
eafily  difcovered  by  expofing  a little  of -the  ore  to 
the  blowpipe,  when  the  vapours  which  are  difen- 
gaged,  indicate  the  fulphur  or  arfenic. 
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SPEC.  IV. 

GOLD  ALLOYED  WITH  SILVER  AND 
MIXED  WITH  SULPHUR. 
Bismuthic  Gold,. 

Aitrum  h'ifmuthicum, 

,Germ.  Weif$  gold^erz* 

It  may  be  aflayed  by  extrafting  the  bifmuth 
and  the  filver  with  nitric  acid  ; feparating  the 
bifmuth  by  diluting  the  folution  with  a fuffi- 
cient  quantity  of  water,  and  afterwards  ex- 
tradting  the  ore,  by  aqua  regia,  or  nitro^muri- 
atic  acid,  which  takes  up  the  gold,  and  leaves 
the  fulphur  behind. 

It  is  found  folid,  and  in  needle  fhaped  crys- 
tals, fcattered  through  certain  flones  ; as  to  its 
external  appearance,  it  is  whitilh,  a little  In- 
clining to  brafs  yellow ; it  has  a ftrong  lu.flre, 
a lamellated  texture,  and  Is  foft.  It  contains 
generally  j8  parts  of  gold,  6 of  filver,  and  the 
reft  bifmuth  and  fulphur. 

It  is  found  In  Franciftolle  at  Oftenbanya,  in 
Tranfylvania. 

SPEC.  V. 

GOLD  MIXED  WITH  A METAL  NOT  YET 
ASCERTAINED,  AND  A SMALL  POR- 
TION OF  ARSENIC  AND  NICKEL. 

Born.  Cath.  Raif, 

It  has  a brilliant  white  luftre,  a lamellated- 
texture,  fometimes  fo  compadt  as  to  refemblc 
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the  texture  of  fteel.  It  is  found  In  lithomarge 
and  quartz;,  fometifnes  mixed  with  fulphur- 
whereby  it  obtains  a blackifh’  or  tarnifhed  ap- 
pearance, and  a granular  texture;  it  is  brittle,, 
fo  as  to  be  eafily  reduced  to  powder;  it  crackles 
when  firft  expofed  to  the  flame  of  the  blow- 
pipe, but  melts  foon  after  like  lead,-  and  diffi- 
pates  gradually  in  the  flate  of  white  fumes, 
leaving  behind  the  fmall  portion  of  gold. 

Arfenic  and  fulphur  are  fufficiently  difcover- 
able  by  the  flrong  fmelt  which  this  ore  emits 
when  torrified. 

Its  matrix  is  generally  quartz  and  metallife- 
rous roek. 

Sometimes  this  Ore  exhibits  dentritical  figures 
compofed  of  fmall,  flat,  fhining  prifmatic  crys- 
tals, which  refpedting  the  peculiar  difpofition 
of  the  cryflals,  has  been  called  charadter-gold. 
Aurum  graphicum.  It  is  fornetimes  found  in 
the  flate  of  filaments  difpofed  in  a parallel  di. 
redtion,  upon  white  quartz.  It  is  found  at 
Offenbanya  in  Tranfylvania. 

SPEC.  VI. 

GOLD  COMBINED  WITH  SULPHUR,  BY 

means  of  iron. 

Gold  Pyrites. 

Cronfl.  Pyrites  aureus* 

Itaj.  Oro  pirituofo* 
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In  this’ kind  of  gold  ore,  the  fulphur  is  dis- 
covered and  obtained'by  torrefadlion  ; the  iron 
by  muriatic  acid  ; and  the  gold  by  nitro-muri- 
atic  acid. 

, It  differs  from  the  ore  in  which  native 
gold  is  found  difperfed  through  pyrites,  as  be- 
fore’mentioned,  and  to  which  It  bears  fome 
refemblance,  as  the  gold  in  this  ore  has  Under- 
gone a real  combination  with  fulphur. 

It  refcmbles  fomewhat  martial  pyrites,  but 
has  a brighter  luftre. 

It  Is  found  in  the  gold  mines  of  Mexico, 
Hungary,  and  Adelfors,  in  Tranfylvania,  and 
in  Dauphiny,  moftly  in  quartz;  fometimes  in 
mercurial  ore,  as  in  Hungary  ; in  blende,  of 
a red  colour,  as  found  at  Sekwartzenberg,  in 
Saxony. 

It  yields  fometimes  from  30  to  40  ounces  of 
gold  in  a hundred  pounds  weight. 

SPEC.  VII. 

GOLD  MIXED  WITH  SULPHUR,  ARSENIC, 
AND  IRON. 

Arsenicated  Gold. 

In  this  kind  of  ore,  the  arfenic  and  fulphut 
arc  dilcovered  and  feparated  by  torrefadfion  ; 
the  iron  by  muriatic,  and  the  gold  by  nitro- 
muriatic  acid. 


It 


Gold* 


It  has  a yellow  colour,  and  a fibrous  texture. 
It  is  found  in  the  gold  mines  of  Tranfylvania, 

; / 

SPEC.  viir. 

GOLD  MIXED  WITH  SILVER,  LEAD, 
IRON,  ANTIMONY,  ARSENIC. 

Nagyag  Gold  Ore. 

Aurum  miner alif alum  najyacenfe. 

Born.  Cathal.  Raif.  Or  combine  avec  le 
foufre,  Vantimoine,  Varfenic^  le  plombj  le 
fer,  & V argent. 

The  filver  and  lead  may  be  feparated  by  ni- 
tric, the  iron  by  muriatic  acid,  the  gold  and 
antimony  by  nitro-muriatic  acid,  and  the  ful- 
phur  and  arfenic  by  torrefadtion. 

It  is  only  found  at  Nagyag  in  Tranfylvania. 
It  contains  fometimes  lo  ounces  gold  in  a hun- 
dred weight. 

The  gold  in  this  ore,  has  entered  into  fuch 
combination  with  the  fulphur,  and  other  fub- 
ftances,'  that  it  cannot  be  feparated  from  the 
ore,  by  amalgamation. 

It  confilts  generally  of  iron  black — or  lead 
grey — fhining  lamellte,  which  are  flexible  and 
foft  enough  to  be  cut  with  a knife.  Sometimes 
it  is  found  in  fix  fided  plates.  Its  matrix  is 
generally  rofe  coloured  fieldfpar,  white  manga- 

nefe. 


V 

32  bold: 

nefe,  and  quartz.  Sometimes  blende  Is  rftiied 
with  it. 

As  to  the  procefs  on  a larger  fcale,-  of  fepa- 
ratirtg  the  gold  from  its  different  alloys,  or  ad- 
mixtures, and  matrix;  this  is  to  be  done  in 
different  ways,  according  to  the  ftate  of  the 
gold,  and  according  to  the  nature  of  the  dif- 
ferent fubftances  which  are  found  mixed  with 
it. 

When  gold  is  in  a ftate  nearly  pure,*  as  it  is 
found  difperfdd  through  ftones,  or  mixed  with 
fand,  it  may  firft  be  reduced  to  fmall  granular 
pieces;  together  with  the  matrix  ; a table  of 
feveral  feet  long,  and  one  and  a half  broad, 
with  ledges' round  three  of  its  fides,  and  pieces 
of  cloth  with  a long  nap  nailed  on  the  board, 
is  placed  under  a gentle  ftream  6f  water,  upon 
which  the  pounded  ore  efr  fand  is  thrown  ; by 
this  contrivance,  the  lighter  and  heterogeneous 
fubftances  are  waflied  or  carried  off. 

When  the  ftufl'  or  cloth  is  fufficiently  char- 
ged with  the  particles  of  gold  adhering  to  it, 
on  account  of  its  fuperior  gravity,  it  is  then 
colledled  from  the  board,  and  put  into  a veffel, 
where  it  is  further  agitated  with  water,  and 
more  freed  from  the  lighter  fubftances.  It  is 
then  mixed  with  A of  mercury,  and  triturated 
in  an  iron  or  copper  veffel  containing  boiling 

water. 
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\tater,  until  the  mercury  has  abforbed  all  the 
gold  particles.  The  mercury  thus  containing 
the-  gold  in  folution,  is  then  feparated,  firft 
from  the  water,  next  from  the  earthy  particles, 
and  then  from  the  fand,,  by  throwing  the  whole 
upon  a table  placed  in  an  inclined  diretflion  ; 
when  the  mercury  charged  with  gold,  but  ftill 
vivid,  will,  when  affiftfd  by  a little  flirting, 
or  manipulation,  run  off  the  table,  and  leave 
the  fand  behind.  The  mercury  is  then  fepa- 
rated from  the  gold,  (and  filver  if  any)  by  ex- 
pofing  the  amalgam  in  earthen  retorts  to  fuch 
an  heat  as  will  occafion  the  mercury  diflilling 
off,  which  is  colledled  again  in  a receiver  with 
water,  and  the  gold  not  being  volatile  in  fire, 
is  thus  left  behind,  and  is  afterwards  further 
freed  from  the  heterogeneous  imperfedl  metal- 
lic fubflances,  by  the  procefs  of  cupellacion. 

After  tbefe  procefTes,  the  filver,  if  the  gold 
contains  any,  is  feparated  by  reducing  it  firfl 
to  very  fine  laminse,  and  then  extradling  the 
filver  by  nitric  acid,  which  leaves  the  gold  be- 
hind ; the  filver  miay  be  feparated  from  the 
nitric  acid,  by  muriatic  acid,  with  which  it 

makes  luna  cornua.  Luna  cornua  is  to  be  de. 
\ 

compofed  again,  by  mixing  it  with  foda  and 
charcoal,  and  expofing  it  to  a fufficient  heac 
in  a crucible,  whereby  the  foda  unites  to  the 
muriatic  acid,  and  fets  the  filver  free. 

VoL.  II.  D Gold 
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Gold  may  alfo  be  purified  by  antimony^ 
which  occafions  the  other  metals  to  feparate. 

When  gold  is  united  to  platiua,  it  may  be 
feparated  from  it  by  mercury,  through  the 
procefs  of  amalgamation. 

When  gold  is  found  mixed  with  fulphur'or 
arfenic,  and  other  metals,  the  ore  mufi  firfl  be 
torrified,  to  feparate  the  volatile  fubftances, 
after  which,  the  remaining  fulphureous  parti- 
cles will  be  entirely  feparated,  by  melting  the 
whole  'with  iron,  and  by  fcorif3’ing  laftly  the 
heterogeneous  metallic  fubfiances  by  fluxes, 
confifting  of  tartar  and  nitre,  which  have  no 
efled:  upon  gold  when  the  fulphur  is  previoufly 
feparated  ; without  this  previous  feparation, 
the  fulphur  would  unite  with  part  of  the  alkali 
of  the  nitre,  and  make  a hepar  of  fulphur, 
which  would  take  up  a portion  of  the  gold, 
and  thus  diminifh  the  produce.  The  gold  left 
by  the  melting  with  the  flux,  is  afterwards 
further  purified  by  cupellation. 

When  gold  ore  is  free  from  fulphur,  it  may 
alfo  at  once,  after  being  pounded  and  waflied, 
be  melted  with  one  and  a half  part  of  litharge, 
and^three  parts  of  glafs,  in  a crucible  covered 
with  common  fait,  or  muriate  of  foda.  By 
this  operation,  all  the  imperfedt  metals  will 
fcorily,  and  fet  the  gold  free. 
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GENUS  III. 

t \ 

SILVER. 

ARGENTUM. 

Fr.  Argent.  Germ.  Silber.  Ital.  ArgentOi 

Swed.  Silwer.  Dan.  Solvet.  Hung.  Ezujl. 

This  metal,  which  is  the  laft  in  our  order 
of  the  noble  or  perfedt  metals,  is  found  in  dif- 
ferent parts  of  the  earth,  and  in  different 
ftates.  The  Erzgebiirge,  or  metalliferous  rocks 
of  Mexico  and  Potofi,  are  the  moft  produdtive  ; 
thofe  of  Saxony,  Bohemia,  Norway,  the  mines 
of  Kapnik  in  Tranfylvania,  in  the  Elfaz,  and 
at  Schemnitz  in  Hungary,  are  alfo  rich. 

Silver  when  free  from  heterogeneous  fub- 
ftances,  refledts  a peculiar  white,  and  when  its 
furface  is  polifhed,  a brilliant  white  luftre. 
It  has  a folid  fine  texture,  and  is  very  mal- 
leable and  dudtile ; its  fpecific  gravity  is 
rr  10,000,  fometimes  a little  more;  it  is 
harder  than  gold,  but  fofter  and  lefs  elaftic 
than  copper ; it  is  not  altered  by  pure  water, 
nor  by  the  atmofphere,  and  is  almoft  unaltera- 
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'ble  ?n  fire  ; but  It  Is  eafily  affefted  and  tarnifii- 
ed  by  hepatic  air,  more  than  any  other  metal. 
It  requires  near  1000  degrees  of  heat  (Fahr. 
fcale)  for  fufion. 

It  difeovers  almofi;  no  affinity  to  oxygen,  or 
in  other  words,  it  is  not  altered  by  the  bafis  of 
pure  air,  which  explains  why  it  is  not  found  in 
nature,  feparately,  in  the  (late  of  oxyd  or  calx. 
And  when  it  Is  brought  by  means  of  chemical, 
operations  into  the  ftate  of  oxyd,  it  even  then 
fhows  a very  weak  affinity  to  the  bafis  of  pure 
air  or  oxygen,  as  it  can  be  freed  from  It  by  the 
mere  application  of  heat,  which  defiroys  its 
affinity. 

But  filver  has  an  affinity  to  fulphur,  and 
combines  with  it;  in  this  It  differs  from  gold 
and  platina.  In  the  ftate  united  to  fulphur,  it 
is  very  eafily  fufible  by  a flight  degree  of  heat. 

Silver  unites  eafily  with  mercury,  and  com- 
bines with  all  metals  excejlt  cobalt  and  nickel. 

It  is  readily  foluble  in  pure  nitric  acid  in  a 
'great  proportion,  but  not  in  muriatic  acid. 
The  latter  acid  feparates  it  from  the  nitric  acid, 
when  the  filver  appears  in  the  ftate  of  needle- 
fhaped  Ihining  cryftals,  which  are  diftlnguifh- 
ed  by  that  peculiar  property  of  turning  purple 
or  blackifti,  when  expofed  to  the  fun  or  to 
light. 
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Sulphuric  acid  acftsonly  upon  the  filver'when 
in  a concentrated  ftate,  and  allifted  by  hear. 
Finally,  it  does  not  vitrify  with  lead,  by  the 
procefs  of  cupellacion. 

It  is  found  in  the  earth  in  different  ftates : 

\ 

in  the  metallic  ftate,  united  to'fulphur  or  to 
arfenic,  commonly  called  mineralifed — and 
united  with  ' acids.  Befides  the  mentioned 
fubftances,  it  is  found  alloyed  with  other 
metals,  as  is  mentioned  In  the  following  order 
or  arrangement,  comprifing  the  different  fpecies 
of  filver  ores. 

It  is  obferved,  that  wherever  metallic  veins 
are  found,  charged  with  arfenih,  and  joining 
veins,  which  contain  oxyd  or  calx  of  iron,  there 
are  generally  rich  ores  of  filver ; and  almoft  all 
ores  which  contain  iron  and  arfenic,  contain  a 
more  or  lefs  portion  of  filyer. 

Among  the  matrixes  in  which  filver  is  gene- 
rally found,  we  find  the  carbonate  of  lime,  or  cal- 
careous ftones,  which  contain  fixed  air — heavy 
fpar — quartz — fometimes  ffones  belonging  to 
primitive  rocks,  and  not  unfrequently  mixed 
with  cobalt,  arfenic,  and  nickel  ores. 
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DIVISION  I. 

Silver  in  the  metallic  Jlate  : Malleable j foluble  in 
nitric  acid  and  mercury. 


SPEC.  I. 

NATIVE  SILVER,  OR  SILVER  IN'  THE 
METALLIC  STATE. 

ARGENTUM  NATU^UM. 

Germ.  Gediegen-Silber. 

Svved.  Gedieget  Silwer, 

F r.  Argent  natif. 

Dan.  Naturliz  eller  Klar  Solv. 

o 

Hung.  Termes  Eziijl. 

In  this  Rate,  filvcr  is  frequently  found.  It 
poIfelTes  thus  all  qualities  of  pure  filver,  and 
generally  exhibits  its  natural  luftre.  It  often 
apjjears  tarniflicd,  as  brown,  yellowifli,  or 
grcyifli  black.  It  is  in  this  Hate  eafily  dillin- 
guiflied  from  any  other. 

It  is  perfcdlly  malleable,  and  foft  enough  to 
be  cut  with  a knife,  when  it  exhibits  its  briL 
Jiant  white  luHrc, 
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Its  fpecific  gravity  is  rr  10,000 

It  does  not  emir  any  fumes  of  fulphur  or  af 
■arfenic,  when  expofed  to  Heat. 

It  is  perfeftly  foluble  in  nitric  acid  ; the  fo- 
■lution  is  colourlefs,  and  the  filver  can  entirely 
be  feparated  from  that  acid,  by  muriatic  acid 
in  the  ftate  of  fine  cryftals  of  muriate  of  filver. 

It  is  perfectly  foluble  in,  or  can  be  taken 
up  by  mercury. 

If  it  contains  a fmali  admixture  of  copper, 
the  folution  in  nitric  acid  obtains  a blueifli  ap- 
pearance, which  becomes  more  evident,  on  ad- 
ding a little  ammonia  to  the  folution. 

If  it  contains  a little  gold,  the  folution  in 
nitric  acid  depofits  it  in  the  ftate  of  a black  pre- 
cipitate. When  the  gold  is  in  greater  propor- 
tion mixed  with  the  filver,  it  may  be  diftin- 
guifhed  or  difcovered  by  the  yellow  bright 
colour  which  it  exhibits,  and  by  its  fuperior 
fpecific  gravity,  See.  In  this  ftate  it  is  called 
by  Wexvier  guldifch  gediegen  Jilber,  argentum  na~ 
tivum  eledirum,  which  kind  is  found  in  Sch- 
langenberge ^ Siberia,  and  in  Norway. 

As  to  the  matrix  or  ftony  maffes  which  con- 
tain filver  in  the  metallic  ftate,  we  find  it  in 
heavy  fpar  (fulphate  of  baryt),  calcareous  ftones 
and  fpars  (or  carbonate  of  lime)^  petrafilex, 
quartz,  f^eatites,  lithomarge,  &c.  From  all 
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thefe  fubftances  It  can  be  feparatcd  by  the 
procefs  of  amalgatnacion,  to  which  it  is  pre- 
vioufly  prepared  by'  feledting  or  • picking, 
pounding  and  vvafliing,  &c.  finiilar  to  what  is 
obferved  in  the  afo^e-mentioned  procefs  of  ex- 
tracting native  gold  by  amalgamation. 

, Or  the  filver  may  be  feparated  by  the  pro- 
cefs of  fufion  or  fmelting,  after  which  it  is 
freed  from  the  adhering  heterogeneous  imper- 
feCt  metallic  particles,  by  the  procefs  of  cu- 
pellation  with  lead,  firnilar  to  the  manner  in 
which  gold  is  refined,  or  alfo  by  melting  it 
repeatedly  with  nitre. 

As  to  the  different  flia{>es  under  which  na- 
ture exhibits  occafionally  native  filver,  the 
following  varieties  are^knovvn  : 

It  is  found  in  folid  pieces,  fometimes  of  con- 
fid  er  able  w.eight,  as  in  Kdngjbirg. 

In  fmall  particles  of  an -indeterminate  fliape, 
jnterfpeifcd  through  different  kinds  of  flones, 
or  ores,  as  cobalt,  p\  rites,  &c. 

In  grains — dentfitical — in  filaments,  proba-' 
bly  originating  from  dccompofed  vitreous  or 
fulphurated  filver  ore. — In  lamellae — arborc- 
feent ; and  alfo  fometimes  exhibiting  a regular 
figure,  as  cubical.  In  fimple  and  double  four 
fidid  pyramids,  the  latter  kind  is  found  in  the 
Elfaz. 
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The  other  varieties  are  frequently  found  in 
either  of  the  following  places : 

la  the  metalliferous  rocks  (or  Erzgebiirge) 
of  Mexico;  of  Potofi,  in  Peru;  near  Johan- 
Georgenftadt ; Schneeberg ;- Freiberg  ; Joa- 
chimfthal,  in  Bohemia;  Konglberg,  in  JNor- 
way  ; Tranfylvania  ; Hungary  ; Harz  ; and 
near  Catharinenberg,  in  Siberia. 

The  following  fpecies  include  the  diiferent 
ores,  in  which  lilver  is  mixed  or  mineralifed 
with  arfenic  or  fulphur,  or  with  both.  In  this 
ftate  the  filver  is  called  mineralifed  Argentum 
Minernlifatum. 

It  has  a different  appearance  from  its  metal- 
lic flate.  It  has  loft  its  malleability,  arrd  is 
become  more  or  lefs  brittle;  it  can  no  longer 
be  diftinguifhed  by  its  fpecific  gravity,  as  that 
muft  vary,  according  to  the  fulphur  and  other 
fubftances,  with  which  it  has  united. 

The  fulphur,  or  mineralifer,  may  be  dis- 
covered by  the  finell  or  fumes  which  the  ores 
emit,  when  wafned  or  torrifted,  or  when  ex- 
pofed  to  a gentle  heat  produced  by  the  blow- 
pipe upon  charcoal.  The  filver  cannot  be  ex- 
tradled  from  thefe  ores  by  the  fimple  mode  of 
amalgamation,  nor  by  fimple  fufion,  on  ac- 
count of  the  fulphur  ; for  which  reafon  the 
fulphur  or  arfenic  muft  firft  be  feparated  by 
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torrifadtion,  the  remalfiing  ore  is  then  fufed 
with  iron,  which  takes  up  all  the  remaining 
fulphur,  on  account  of  its  having  a greater 
affinity  to  the  fulphur,  than  the  fulphur  has  to 
the  filver ; after  this  the  filver  is  wafhed,  and 
either  extracted  by  amalgamation  with  mer^ 
cury,  or  by  melting  the  filver  in  the  fame  flate 
with  a fufficient  quantity  of  lead,  or  any  other 
fubftance  that  will  occafion  a fcorification  of 
the  adhering  imperfedt  metallic  fubftances  and 
.flones,  fo  as  to  obtain  all  the  pure  filver. 

The  following  fpecies,  is  the  fecond  in 
order  of  the  filver  ores  in  general. 


SPEC.  II. 

ARSENICATED  SILVER,  OR  SILVER 
UNITED  TO  ARSENIC. 

JRGENTUM  ARSEN  1C  ALE. 

Fr.  Argent  ArJenicaL 

Dan.  Arfenikaljl  Solvmalm. 

Hun.  Eghkdves  Ezujl  afudny. 

Born.  Catal.  raifon.  Argent  allie  aver  Var- 
Jenic  y une  petite  ou  plus  grande  portion 
du  fer. 
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The  arfenic  contained  in  this  ore  may  be 
dlfcovered  by  its  peculiar  fmell  or  fumes, 
which  it  emits  when  expofed  to  a gentle  heat; 
by  which  means  the  arfenic  is  alfo  feparated, 
and  leaves  the  filver  behind,  which  is  eafily 
difcovered  by  dilTolving  it  in  nitric  acid,  and 
by  the  precipitate,  which  the  muriatic  acid, 
when  added,  occafions. 

As  to  colour,  it  generally  refembles  that  of 
tin  ; fom-etimes  it  is  tarnifhed  ; it  is  foft  and 
heavy;  it  is  found  in  folid  pieces,  and  alfo  in 
the  ftate  of  fmall  particles  difperfed  in  certain 
flones ; fometimes  in  the  flate  of  fcales  or 
fcaly,  in  reniform  or  kidney-lhapcd  pieces, 
and  alfo  occafionally  cryftallifed  or  exhibiting 
a regular  figure,  as  long  fix-fided  prifmatic 
cryftals,  or  fimple  fix-fided  pyramids. 

The  cryftals  are  fhining,  .and  have  a lameU 
lated  texture  refembling  fomewhat  bifmuth. 
It  yields  often  20  per  cent,  filver. 

It  is  often  found  accompanying  native  filver, 
in  arfenical  ores,  in  quartz,  heavy  fpar,  in  red 
filver  ore,  and  fometimes  in  calcareous  fpar,' 
As  to  the  places  where  it  is  found,  we  find, 
Andreafberg  in  the  Harz,  Spain,  Fiirftenberg 
in  Germany,  particularly  productive  of  the 
^rfenicated  filver  ores. 
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DIVISION  II. 

Silver  mineralifed  by  fulphur,  more  or  lefs  brittle^ 
emitting  fulphureous  vapour  when  heatedf  not' 
foluble  in  nitric  acid  nor  in  mercury^ 

SPEC.  III. 

SILVER  UNITED  TO  SULPHUR.  . 
VITREOUS  SILVER. 

Fr.  Sulfur e d^ argent,  ou  mine  d* argent  vi- 
ireufe. 

Germ.  Glajferz  or  ge/chwefeltes  fiber . 

Ital.  Argento  fulfureo. 

Swed.  Silwer  glaferz, 

Dan.  Blaaes  vovlet.  Solvmalm, 

Hung.  Uveg  ezujl  dfvany, 

Cronft.  and  Waller.  Argentum  fulphur e 
miner  all fatum. 

This  fpecies  Is  one  of  the  richeft  filver  ores. 
The  filvcr  may  be  difcovered  and  extracted 
by  digefting  the  powdered  ore  with  nitric  acid, 

which 


Silver* 


AS 

xvhich  takes  up  the  filver,  and  leaves  the  ful- 
phur  behind,  which  laft  is  eafily  afcertained 
by  the  fmell,  when  thrown  upon  red  hot  char- 
coal. The  filver  is  feparated  again  from  the 
nitric  acid,  by  marine  or  muriatic  acid. 

When  this  ore  is  to  be  worked  on  a large 
fcale,  it  may  firfi:  be  reduced  to  fmall  particles, 
and  then  torrihed  by  a gentle  heat,  in  order  to 
feparate  the  fulphur,  after  which  it  is  melted  ‘ 
with  iron  and  charcoal,  by  which  means  the 
iron  takes  up  the  remaining  particles  of  ful- 
phur, and  the  filver  is  left  pure.  The  ore  is 
generally  found  to  be  compofed  of  70  parts  of 
lilver,  and  25  of  fulphur. 

The  colour  or  appearance  of  the  ore  is  deep 
lead  grey,  greyifh  black,  or  the  colour  of 
fleel ; it  exhibits  but  a flight  mark  of  metallic 
luftre  ; fometimes  it  appears  variegated  on  the 
furfacc. 

It  is  found  lamellar,  granular,  capillary,  and 
alfo  cryflallifed,  exhibiting  double  four-fided 
pyramids,  fometimes  in  cubes.  ' ■ 

When  broken  it  exhibits  more  of  a metallic 

,N 

appearance.  It  is  foft  enough  to  fulfer  impres- 
flons  like  lead  ; it  melts  very  eafily  even  by  the 
flame  of  a candle,  into  a vitreous  mafs. 

It  is  a little'  flexible,  and  may  be  fomewhat 
extended  by  the  hammer. . Its  texture  is  lamel- 
lar. 


> 
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Silver* 


Its  fpecific  gravity  is  generally  z:  7,200. 

Its  matrix  is  either  quartz,  gypfum,  gneifs, 
pyrites,  red  jafper,  or  metalliferous  rock. 

It  is  found  in  Hungary  near  Schemnitz,  near 
, Freiberg  in  Saxony,  Joachimfthal  in  Bohemia, 
Kunfberg  in  Norway.  When  it  is  found  in* 
brown  fpar,  it  has  been  called  Tiegererz, 

SPEC.  IV. 

I 

SILVER  UNITED  WITH  SULPHUR  AND 

ARSENIC. 

RUBY  SILVER  ORE. 

'Argentum  miner alifatum  riibrum. 

t 

Germ.  Roth  gulden  erz* 

Ital.  Argento  rojfo. 

I 

Fr.  Mine  d’ argent  rouge, 

Dan.  • Rod  folvmalm. 

' Hung.  Veres  eziijl  dfvdny. 

Cronftcdt,  and  Wallerius.  Argentum  fuU 
phurCy  ferrOf  ^ arfenico  mineralifatum. 

This  ore  may  be  afeertained  by  cxtradling 
the  filver  by  means  of  nitric  acid,  &c.  and 
the  fulphur  and  arfcnic  arc  difeovered  by  the 

fmell 
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fmcll  or  fumes  which  the  ore  emits  when 
thrown  upon  red  hot  charcoal,  or  when  ton  i- 
fied, the  fulphur  and  arfenic  thereb}'’  being  fe- 
parated.  , ' 

• The  ore  appears  either  fteel  grey  or  cochi- 
neal red,  and  is  found  of  different  degrees  of 
tranfparency. 

It  Is  found  in  folid  pieces,  in  grains,  and 
cryftaliifed,  exhibiting  fix-fided  prifms,  fome- 
times,  though  rarely,  of  one  Inch  in  diameter. 
The  cryftals  have  a compadt  texture. 

Rome  de  Lifle  defcribes  its  regular  figure 
as  a rhomboidal  dodecahedron,  terminating  in 
three-fided  obtufe  pyramids ; but  it  is  gene- 
rally modified  fo  as  to  exhibit  long  fix-fided 
prifms  with  three  or  fix-fided  pyramids,  with 
angles  of  70  and  iio°*  More  varieties  of  fi- 
gure are  exhibited  in  the  different  plates  of 
Rome  de  Lifle’s  Cryflalligraphia. 

It  is  fometimes  found  in  the  flate  of  radia- 
ted incrufiation. 

It  may  be  cut  with  a knife  ; it  Is  friable  or 
brittle  ; when  broken.  It  has  a vitreous  ap- 
pearance, and  is  of  a lighter  colour  than  on 
the  outfide.  When  fcraped  with  a knife,  the 
particles  appear  fcarlet. 

The  deeper  the  colour  of  the  ore,  the  richer 
it  is  found  in  filver. 


it 
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Stiver. 


It  crackles  when  expofed  to  heat,  but  melts 
very  eafily  before  the  blowpipe  ; it  detonates 
with  nitre,  when  thrown  into  a red  hofcrucible, 
and  becomes  then  capillary  filver;  it  may  be 
confidered  as  a mixture  of  realgar,  or  red 
arfenic  and  filver.  ' Its  fpecific  gravity  is  ge- 
nerally zi  5,500. 

It  yields  by  analVfis,  60  parts  filver,  13  ful- 
phur,  and  27  arfenical  acid. 

Its  matrix  is  quartz,  calcareous  fpar,  pyrites, 
chiefly  in  gangues. 

It  is  found  at  Andreafberg  in  the  Harz,  at 
JoachimAhal'in  Bohemia,  Schemnitz  in  Hun- 
gary, Himmelfiirz,  Markirch',  Manenburg, 
Schneeberg,  and  Freiberg. 

SPEC.  V. 

PYRTTICAL  SILVER  ORE,  OR  SILVER 

UNH'ED  TO  IRON  AND  SULPHUR. 

ARGENTIFEROUS  MARTIAL  PYRITES. 

Iral.  Argento  piritofo. 

Germ.  Silberhaltiger  Kies. 

Cronftcdt.  Argentum  ferro  (vel  etiamarfe- 
nico.)  Sulphurate  miner alifatum. 


In 
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In  this  ore  the  fulphur  is  dlfcoverable  by 
the  fmell  when  terrified,  the  iron  by  digefting 
the  pounded  ore  with  muriatic  acid,  and  the 
filver  by  nitric  acid,  as  the  muriatic  acid  takes 
up  the  iron,  and  the  nitric  acid  the  filver, 
which  is  afterwards  feparated  again  by  the 
proper  procefs  of  decompofition. 

There  are  two  kinds  of  the  argentiferous 
pyrites ; the  one  is  generally  yellowifli  or 
brownifli,  containing  from  2 to  15  ounces 
filver  in  100  pounds  weight,  and  is,  found  on 
Kungfberg  in  Norway,  and  near  Schemnitz, 

Another  kind  which  contains  a final  1 por- 
tion of  arfenic  befides  the  other  fubftances,  is 
called  in  Germany,  IVetJferz.  It  is  almofi; 
white  and  Ihining  ; it  is  found  folid  and  crys- 
tallifed,  interfperfed  in  gangues  or  veins ; 
when  {truck  with  a fteel,  it  emits  the  arfenical 
fmell.  It  is  found  in  Da'uphiny,  in  Saxony, 
and  on  Schlangenberge.  Both  varieties  may  be 
worked  by  torrefadlion,  and  by  fcorifying  the 
remaining  heterogeneous  fub{lances» 


SPEC.  VI. 


SILVER  MIXED  WITH  SULPHUR, 
ARSENIC,  AND  COPPER. 
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^ V 

BRITTLE  SILVER  ORE,  BLACK  SILVER 

ORE. 

Argentum  mineralifatum  nigrum. 

Fr.  Mine  d' argent  noire. 

Germ.  Sprdd,  GlaferZy  Rdfchgewdchs,  or 
Schwarzgiilden. 

Wall.'  Miner  a argenti  nigra. 

This  ore  may  be  chemically  afcertained  by 
fcparating  firft  the  fulphur  and  arfenic  by  tor- 
refa(fVion,  after  which  the  remainder  may  be 
digefted  with  nitric  acid,  which  takes  up  the 
metals  from  the  folution  ; the  lilver  may  be 
fcparated  by  marine  acid,  in  the  Rate  of  luna 
cornua,  afterwards  the  iron  by  volatile  alkali, 
which  precipitates  the  iron  and  keeps  the  cop- 
per in  folution,  from  this  laft  it  may  be  fepa- 
rated  by  a plate  of  polifhed  iron  in  the  metal- 
lic Rate. 

Its  colour  is  lead  grey,  more  generall3r 
blackifli,  and  leaves  a black  trace  when  rubbed 
upon  paper.  It  contains  often  6o  and  more 
per  cent,  filver.  When  to  be  wrought,  it  is 
freed  from  the  mineralifers  by  torrcfad:ion, 
and  from  the  other  admixed  imperfeft  metals, 
by  fcorifyihg  them  with  proper  vitrifiable 

fluxes. 


Silver,  < ^ i 

fluxes,  or  lead.  It  is  found  in  the  ftate  of 
dull,  depofired  upon  various  other  lilver  and 
lead  ores,  in  cellular  pieces,  or  alfo  of  re- ^ 
gular  lliape,  exhibiting  fix-fided  prifms,  fix- 
fided  plates,  and  fometimes  lenticular  cryflals. 
The  cryflals  are  Ihining  when  broken. 

Different  varieties  of  this  fpecles  are  found 
near  Freiberg,  at  Johanngeorgenfladt,  Schnee- 
berg,  and  alfo  near  Schemnitz. 

A certain  kind  of  the  black  lilver  ore  com- 
pofed  of  lilver.  Iron,  fulphur,  and  arfenic, 
which  is  found  In  the  ftate  of  dull  or  mulm, 
coaling  other  lilver  ores,  and  effervefcing  with 
acids,  is  called  in  German  Stlberfchwarze,  Ar- 
gentum fuliginofum.  It  is  found  in  the  lilver 
mines  of  Saxony,  -Bohemia,  and  Hungary, 


SPEC.  vir. 

t 

MOLYBDENIC  SILVER  ORE. 

F r.  Argent  allie  avec  le  molyhdene  fulfure. 

This  ore  has  but  of  late  become  known, 
and  has  only  been  found  at  Deutfch-Pilfenj  in 
Hungary. 

It  is  compofed  of  broad  Ihining  lamellre, 
placed  one  over  the  other,  fometimes  of  one 
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inch  thick,  in  grey  argill.'  It  gives  a grey 
flain  to  paper,  and  refembles  fomewhat  com- 
mon molybdena.  It  yields  by  affaying,  23 
ounces  of  filver,  in  a hundred  weight. 


SPEC.  VIII. 

SILVER  MIXED  WITH  LEAD,  ANTIMO- 
NY, IRON,  AND  SULPHUR. 

GREY  SILVER  ORE. 

' Germ.  Weifs  giltig  erz. 

Fr.  Mine  d’ argent  blanche. 

Swed.  PFeifs  gylden. 

Dan.  Graae  agtig  Solv  malm. 

Hung.  Fejer  ezujl  afvany^  alfo  Plackmal, 

This  ore  may  be  analyfed  by  extradllng  the 
antimony  and  iron  from  it,  by  the  nitro- 
muriatic  acid  (or  aqua  regia)  from  which  fo- 
lution, . the  antimony  can  be  feparatcd  by 
merely  diluting  the  folution  with  a fufficient 
quantity  of  water.  The  filver  and  lead  may 
then  be  feparated  by  digefting  the  remainder 
of  the  cxtraftion  with  aqua  regia,  in  nitric 
acid,  which  takes  up  the  filver  and  the  lead, 

. and 
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and  leaves  the  fulphur  behind.  The  filver  Is 
then  to  be  feparated  from  the  lead  by  muriatic 
acid,  added  to  the  fufficiently  diluted  folution, 
which  unites  with  the  filver,  and  precipitates' 
it  in  the  ftate  of  luna  cornua,  and  the  lead  is 
left  in  the  nitric  acid,  from  which  it  may  be 
feparated  by  an  alcali. 

The  ore  has  a lead  grey  appearance.  It  is 
found  in  folid  maffes,  difperfed  in,  and 
depofited  upon  different  fiones.  It  has  a flight 
luftre,  is  foft  enough  to  be  cut  with  a knife. 
It  has  never  been  found  cryftallifed.  It  is 
found  near  Freiberg. 

By  decompofition,  it  has  yielded  20  parts 
filver,  48  lead,  7 iron,  7 antimony, ' and  12 
fulphur  and  filex. 

Its  matrix  is  generally  white  and  yellovV 
quartz,  granit  and  fluor. 


SPEC.  IX. 


ZINCOUS  SILVER  ORE. 

Germ.  Zinkifehes  Silver, 

Cronft.  Argentum  Zinco  Sulphurate  minera- 
lifatum. 
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'It  is  found  in  a black  blende,  having  a pitch 
luftre,  in  mines  of  Schneeberg,  in  Saxony  ; of 
Schemnitz ; of  Joachimfthal,  in  Bohemia. 

It  has  a fcaly  texture,  generally  a globular 
lhape,  hence  it  has  been  called  Kugelerz. 

Sometimes  it  is  compofed  of  polyangular 
Ihining  black  or  yellowiih  cryftals,  in  clifts  of 
quartz-rock.  , 

The  filver  in  this  ore  can  be  afcertained  by 
digefting  the  ore  with  nitric  acid,  which  takes 
up  the  lilver;  from  which  it  can  be  feparated 
again  by  muriatic  acid  ; the  fulphur  is  eafily 
difcovered  by  the  fmell  which  the  ore  emits  on 
heating. 

On  analyfis,  it  yields  generally  24  parts  of 
lilver,  30  of  zink  and  fulphur. 

There  are  other  ores  which  contain  a fmall 
portion  of  filver,  but  not,  or  at  leaft  feldom, 
in  a fufficient  quantity  to  be  wrought:  as  galena, 
cobalt,  bifmuth,  &c.  Thcfe  are  mentioned  in 
their  proper  places. 
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SPEC.  X. 

SILVER  COMBINED  WITH  ANTIMONY,  SUL- 
PHUR, AND  SULPHURIC  ACID. 

Germ.  Lichtes  RothgUldenerz. 

Its  colour  is  cochineal-red,  lead  grey  or 
blood-red. 

It  is  found  exhibiting  acute  angular  fix-fided 
pyramids,  with  three  or  fix  faces.  The  crys- 
tals are  fhining,  moftly  femi-tranfparent  and 
foft.  It  breaks  in  fragments  with  a conchoidal 
furfaee. 

It  yields  by  analyfis,  6o  parts  filver,  20,3 
antimony,  11,7  fulphur,  and  8 fulphuric  acid. 

The  fulphuric  acid  may  be  feparated  and  as- 
certained by  digefting  the  pounded  ore  with 
alcaline  fait,  the  filver  by  nitric  acid,  the  an- 
timony by  nitro-muriatic  acid  ; after  which 
the  fulphur  remains  behind. 
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SPEC.  XI. 

SILVER  COMBINED  WITH  MURIATIC 

ACID,  AND  A LITTLE  SULPHURIC 

ACID. 

Corneous  Silver.  Native  Luna  Cornua. 

Gei^m.  Silher  Horn  erz,  or  Salzfaures  Jilber, 

Fr.  . Muriate  argent  natif,  or  Argent 
Come. 

/ 

It  appears  under  different  colours : pearl 
grey,  violet  grey,  and  yellowilh  grey.  It  has 
a lamellar  texture.  It  is  found  in  folid  maffes, 
difperfed  in  certain  (tones — in  the  (late  of  hol- 
low globular  pieces,  containing  black  (ilver 
dull — in  rhombic  cubes — in  needle  (haped 
cryftals.  When  in  thin  lamellte,  it  is  a little 
femi-tranfparent — it  is  foft  and  cafily  cut  with 
a knife — melts  very  eafily — becomes  purple  on 
cxpofure  to  the  fun — it  has  a waxy  lultre. 

It  is  found  in  ferruginous  and  argillaceous 
lliiftus. 

It  is  found  in  the  Elfaz  ; at  Johangeorgen- 
(ladt ; at  Schlangenbcrg,  in  Siberia  ; and  in 
Mexico. 
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The  beft  kind  contains  72  per  cent,  of  filver. 

The  filver  may  be  feparated  after  the  ful- 
phur  is  feparated,  by  decompofing  the  re- 
mainder with  mineral  alcali  or  foda,  which 
when  mixed  with  it,  'and  expofed  in  a crucible 
to  heat,  combines  with  the  acid,  and  thus  fe- 
parates  the  filver  in  the  pure  ftate. 

There  is  another  filver  ore  almoft  of  the  fanle  • 
compofition,  but  which  has  a different  ap- 
pearance, and  is  called  Butterniilcherz.  It  ap- 
pears in  the  flate  of  thin  white,  blueifh,  and 
brownifh  Ikins ; in  calcareous  fpar,  formerly 
found  at  Andreafberg  on  the  Harz. 

By  analyfis,  it  yields  generally  from  20  to 
24  parts  of  filver,  8 parts  muriatic  acid,  and 
67  of  clay,  fometimes  a fmall  trace  of  copper. 
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GENUS  IV. 

MERCURY. 

ARGENTUM  FinJM.  MERCURIUS  VIVUS, 
HTDRARGTRUS, 

f ♦ 

. Germ.  §luickfilher . 

Hung.  Kenye-So: 

Swed.  ^ickjilfer. 

Dan.  ^egjblv, 

Fr.  Vif  argent, 

Ital.  Argento  vivo. 

» * 

This  metal  is  found  in  different  parts  of  the 
earth : in  Europe,  Afia,  and  America.  The 
mines  of  Deux-Ponts,  and  the  Palatinate,  of 
Almaden,  in  Spain,  of  Sweden  and  Bohemia, 
of  the  Province  Quito,  in  Peru,  &c.  have  been 
remarkably  productive;  fo  have  the  mines 
near  Idria,  for  in  one  year  (1663)  they  pro- 
duced 12,000  pounds  of  mercury  in  the  ftate 
of  cinnabar. 
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The  mine  Guanca-belica,  in  the  Province  of 
Quito,  has  produced  one  million  pounds  of 
mercury  in  one  year.  The  mines  of  Saalberg, 
near  Mafchellandfberg,  30,000  pounds  weight.  ^ 
The  other  places  where  mercury  is  alfo  found, 
are  mentioned  under  the  difFerent  fpecies  of  the 
ores  in  their  order. 

Mercury  differs  from  all  other  metals,  by 
exhibiting  a fluid  ftate  at  the  common  tempe- 
rature of  our  atmofphere. 

It  can  only  be  brought  to  a folid  and  malle- 
' able  flate,  by  an  extreme  cold,  fuch  as  39°  be- 
low the  freezing  point  of  Fahrenh.  Scale. 

It  exhibits  a white  brilliant  luftre  when  pure. 

Its  fpecific  gravity,  compared  to  that  of  dif- 
tilled  water,  is  — 13,5,68. 

It  is  volatile,  or  can  ,be  difperfed  in  the  ftate 
of  almoft  invifible  particles  or  vapours,  by 
means  of  a heat,  in  which  other  metals  remain 
fixed ; hence  the  bad  effedt  which  thofe  per- 
fons  experience,  w'^ho  are  employed  in  operat- 
, ing  on  mercury  by  heat  or  fire. 

It  is  more  and  much  readier  expanded  by 
difFerent  degrees  of  heat,  than  any  other  me- 
tal, which,  together  with  its  fluid  nature.  See, 
has  occafioned  it  to  be  ufed  for  thermometers, 
and  other  purpofes  of  that  kind. 
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It  is  fcarcely  affedled  by  the  atmofphere,  nof 
by  pure  water;  but  it  is  eafily,  and  much  af- 
fedted  by  hepatic  air ; hence  it  is  ufed  for 
difcoverinp  fuch  air  in  mineral  waters. 

O 

It  has  an  affinity  to  moft  of  the  metals,  and 
diflblves  or  combines  readily  with  gold,  filver,. 
lead,  tin,  bifmuth,  antimony,  and  zink,  when 
in  a metallic  (late ; but  in  a lefs  degree,  or 
with  more  difficulty  with  the  other  metals ; 
with  platina,  cobalt,  and  nickel,  it  feems  not 
to  unite  by  any  means ; nor  does  it  unite  with 
earths  or  ftones,  nor  metallic  oxyds.  It  is 
therefore  found  ufeful  for  extracting  gold  or 
filver,  from  their  ores  or  matrix ; for  dividing 
gold  into  very  minute  particles,  fo  as  to  be  de- 
pofited  upon  the  furface  of  certain  other  me- 
tals, as  in  gildings ; in  which  the  cleaned  fur- 
face  of  fuch  metals  is  firft  coated  with  the  mix- 
ture of  gold  and  mercury,  .or  gold-amalgam, 
and  then  expofed  to  a heat,  which  volatilifes 
the  mercury,  and  leaves  by  that  means  the  fine 
particles  of  gold  clofe  on  the  furface  of  the 
metal  ; for  uniting  with  certain  metals  which 
render  it  fit  for  coating  glafs  lor  looking  glaff'es. 
It  combines  with  fulphur,  and  forms,  when 
affiffed  by  heat,  cinnabar.  It  has  an  affinity  to 
oxygen,  but  when  combined  with  it,  it  can  be 
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eafily  deprived  of  it,  by  the  mere  application 
of  heat  when  in  a clofe  veffel. 

It  is  readily  foluble  in  nitric  acid,  from  which 
it  can  be  feparated  again  by  copper  in  a me- 
tallic flate.  ' When  combined  with  muriatic 
acid,  it  makes  the  corrofive  fublimate  j in 
which  ftate  it  can  be  eafily  difeovered  by  mix- 
ing it  with  lime  water,  which  occafions  a pre- 
cipitate of  an  orange  colour.  It  is  found  in  na- 
ture in  the  metallic  ftate  ; — combined  or  mine- 
ralifed  with  fulphur ; — united  to  oxygen  and 
alfo  to  acids. 

Its  general  matrix  Is  calcareous  fpar — argil- 
laceous fliiftus — bituminous  Ihiftus — ferrugin- 
ous and  white. quartz — marie — petrofilex,  &c. 
from  which  it  is  feparated  by  trituration  and 
diftillation,  or  when  combined  with  fulphur, 
by  decompofing  It  with  iron,  by  the  procefs 
of  diftillation. 
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DIVISION  I. 

^ • 

Mercury  in  the  metallic  ftate.  Soluble  in  nitric 
acid,  and  is  feparable  from  its  matrix,  or  ad- 
mixture by  mere  heat,  without  emitting  oxyge- 
nous gaz,  or  fulphureous  vapours. 


SPEC.  I. 

NATIVE  MERCURY.  MERCURIUS  NATRTJS 

Germ.  Gediegen  quickfilber, 

Fr.  Mercure  vierge. 

Hung.  Termes  eleven  kenye  fd, 

4 

Dan.  Naturlig  gueg  folv. 

Ital.  Mer curio  nativo. 

Wallerius.  Mercurius  virgineus. 

It  is  found  in  moft  of  the  mercury  mines  in 
the  ftate  of-fmall  globules  exhibiting  a bright 
luftre,  and  all  the  properties  of  pure  mercury, 
adhering  on  the  furface  of  cinnabar  ores,  from 
which  it  is  eafily  feparated  by  trituration  and 
diftillation. 
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It  is  thus  found  in  the  mines  near  Sahlberg 
in  Sweden,  at  Almaden  in  Spain,  at  Idria,  in 
Bohemia,'  in  the  Palatinate  near  Wolfftein  and 
Moersfeld,  in  the  Duchy  of  Deux-ponts,  on 
the  mountain  Stahlbergy  and  near  Mofchellands*' 
berg,  &c, 

SPEC.  li.  • 

NATIVE  AMALGAM. 

MERCURY  UNITED  WITH  SILVER. 

Germ.  Naturlich  amalgam. 

It  may  be  eafily  diftinguiflied  by  its  confift- 
ency,  and  when  expofed  to  heat,  it  parts  with 
the  mercury,  and  leaves  the  filver  pure  behind, 
which  is  entirely  foluble  in  nitric  acid,  and 
polTefles  all  the  properties  of  metallic  filver. 

Its  colour  is  generally  the  medium  between 
tin  and  filver  ; it  is  found  partly  liquid,  partly 
more  or  lefs  folid,  fometimes  exhibiting  ob- 
long polygons  ; it  is  fhining,  and  foft  enough 
to  fuffer  impreffions  with  the  nail  of  a finger. 
It  gives  a creaking  noife  when  cut  with  a 
knife.  It  is  not  frequently  found,  nor  in  large 
quantities ; "^DUt  if  it  fhould  be  found,  both  the 

filver 
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filver  and  the  mercury  can  be  perfedtly  fepara- 
ted  from  each  other,  after  the  amalgam  is  firfl 
feparated  from  the  matrix,  by  diftilling  it  in 
clofe  velfels  ; by  means  of  which,  the  mercury 
being  of  a volatile  nature  in  fire,  diflills  over 
into  the  receiver  with  water,  and  the  filver  be- 
ing fixed  in  fire,  remains  behind. 

Native  amalgam  is  found  on  Mofchellands- 
berg,  and  Stahlberg,  in  the  duchy  of  Deux- 
ponts;  near  Sahlberg,  in  Sweden  near  Zlana, 
in  Hungary  ; in  thofe  mercurial  mines  only 
where  the  veins  are  attached  to  filver,  which 
accounts  why  it  is  not  found  at  Idria,  and  at 
Almaden,  as- in  thofe  places  no  filver  is  found 
attached  to  the  veins  of  mercury. 

The  matrix  is  generally  grey  indurated  clay. 
The  amalgam  found  in  Hungary,  contains  ge- 
nerally a little  mixture  of  lead. 


DIVISION  II. 


Mercury  in  the  Jlate  of  ’calx  or  oxyd,  pulveriftble, 
yields  fixed  air  when  heated  with  charcoal 
in  clofe  vefels,  and  the  mercury  recovers  with- 
out  emitting  fulphureous  vapours. 
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SPEC.  III.  ^ ■ 

6xYD  of  mercury,  calx  of  MERo 

CURY.  ' ■ 

Red  Native  Precipitate. 

/ 

Fr.  Precipite  .rouge  natif. 

Germ.  Rother  naiurlicher  queckftlber  kalch, 

0 

It  was  firft  noticed  by  Mr.  Kirwan ; it  has  a 
red  colour,  is  compad:  and  heavVj  has  a granu- 
lar texture,  and  is  generally  mixed  with  glo- 
bules of  mercury. 

When  expofed  to  heat  in  a clofe  vefTel,  it 
yields  oxygenous  gas  or  pure  air,  a little  fixed 
air,  or  carbonic  acid  gas,  and  the  mercury  be- 
comes recovered. 

It  was  found  mixed  to  fand,  near  Alicante  i 
in  the  mercury  mines  at  Idria,  and  Bufachinoi 

DIVISION  III. 

Mercury  mineralifed  hy  fulphur,  jmits  a fulphu’^ 
reous  fmell  'when  heated,  'and  is  alfo  entirely 
volatilifed  by  heat ; is  not  readily  foluble  in 
diluted  nitric  acid. 

VoL,  II. 
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SPEC.  IV. 

NATIVE  CINNABAR.  MERCURY  MINE- 
RALISED BY.  SULPHUR. 

Fr.  Cinnahre  natif  eu  oxyde  de  mcrcure  JuU 
fure  rouge. 

Germ.  Zinnober,  ' 

Cronfledt.  Mercurius  fulphure  mlneralitus. 

In  this  Hate  the  mercury  is  found  more  ge- 
nerally, and  in  greater  quantities  than  in  the 
, metallic  ftate. 

Its  component  parts,  the  mercury  and  ful- 
phur,  may  be  difeovered  by  mixing  it  with 
iron  filings,  and  expofing  it  afterwards  in  a 
clofe  earthen  diftilling  vefi'el  or  retort,  to  a fuf- 
ficient  heat  ; by  which  means,  the  fulphur 
leaves  the  mercury,  and  unites  with  the  iron- ; 
the  mercury  not  being  fixed  in  fire,  is  then 
feparated  in  the  ftate  of  very  minute  particles 
or.  vapours,  which  on  cooling  reunite,  and  col- 
lc(ft  in  the  receiver  in  the  ftate  of  perfe(ft:  run- 
ning mercury,  and  the  fulphur  united  with  the 
iron,  forming  pyrites,  remains  in  the  retort, 

Inftead  ' 
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Inftead  of  the  iron  filings,  pure  lime  (or 
quick  lime)  is  often  employed  in  the  propor- 
tion of  one  third  of  lime  to  one  part  of  the 
ore,  which  occafions  a decompofition  on  the 
fame  principle  as  the  iron. 

Thofe  two  ways  are  chofen  for  obtaining  the 
mercury  from  this  ore* 

The  cinnabar  is  not  foluble  in  nitric  acid ; 
when  pure,  it  is  entirely  volatile  in  a clofe  fub- 
liming  veffel. 

It  exhibits  different  fhades  of  red,  as  fcarlet, 
cochineal,  deep  ruby  colour,  often -lead  grey* 
The  deeper  kind  exhibits  a lighter  colour 
when  feraped  with  a knife. 

It  is  generally  more  or  lefs  fhining  ; of  va- 
rious texture,  as  lamellated,  fibrous,  granular, 
earthy,  and  often  alfo  cbmpadf. 

Its  fpecific  gravity  is  generally  — 7000.  It 
can  eafily  be  feraped  with  a knife,  and  the 
fofter  kind  flains  the  fingers  red.  Its  variety 
of  colour  is  derived  moftly  from  the  different 
proportion  of  the  component  parts,  and  from 
the  different  degrees  of  heat,  to  which  it  muff 
have  been  expofed.  So  we  find  (though  rarely) 
the  mercury  in  the  flate  merely  mixed  with 
the  fulphur,  exhibiting  a greyifh  black  pow- 
der, called  M.thiops  mineral,  near  Kirchbeim, 
in  Najfau,  and  Idria,  accompanied  by  lamel- 
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lated  cinnabar,  and  in  Deux-Ponts,  upon  ful- 
phur  pyrites  ; it  has  not  been  chemically  com- 
bined by  the  affiftance  of  hear,  which  is 
neceflary  fo'r  exhibiting  the  red  colour. 

The  perfedt  combination  of  mercury  and 
fulphur  or  the  Cinnabar,  is  found  in  cora- 
padt  mafles — in  radiated  pieces — in  mafles  com- 
pofed  of  fcales — in  grains,  and  alfo  cryftallis- 
ed  J In  three  and  four  fided  pyramids;  in  three 
fided  prifms  with  three  fided  pyramids ; in 
'double  four  fided  pyramids  joined  at  their 
baflfes  ; • thefe  are  generally  truncated  at  the 
points,  which  make  them  exhibit  an  odtae- 
dron.  The  cryftallifed  , kind  is  fcarce,  and  is 
always  more  or  lefs  tranfparenf,  and  generally 
of  a deep  colour. 

The  cinnabar  yields  moftly  about  8o  per 
cent,  mercury,  and  the  reft  fulphur. 

The  matrix  is  generally  indurated  clay; 
white  and  ferruginous  quartz ; calcareous  fpar  ; 
argillaceous  fhiftus ; fometimes  heavy  fpar  and 
pyrites. 

It  is  found  near  Chilopan,  in  New  Spain; 
near  Nertfchinfk,  in  Siberia;  Joachimfthal,  in 
Bohemia;  at  Almaden,  in  Spain;  on  Monte 
Nifo,  in  Sicily  ; in  the  Dutchy  of  Deux  Fonts; 
in  Tranfylvania ; at  SiegeJfberg  and  Schem- 
nitz,  in  Tower  Hungary  ; at  Wolfftein  and 
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Morsfeld,  In  the  Lower  Palatinate  in  Ger- 
many. ■-  * 

Sometimes  the  mercury,  united  with  ful- 
phur,  is  found  mixed  with  Iron,  and  alfo  with 
other  heterogeneous  fubftances,  which  gives  it 
a different  appearance  and  quality-r-hence  the 
following  fpecies. 


' • SPEC,  y, 

MERCURY  MINERALISED  BY  SULPHUR, 
AND  MIXED  WITH  OXYD  OF 'IRON, 
PR  FERRUGINOUS  CLAY. 

Hepatic  Mercury. 

/ 

Germ.  ^eckftlber-LebererZf 

The  iron  in  this  ore,  may  be  afcertained  by, 
.expofing  a little  of  the  powdered  ore  in  a flat 
earthen  veflel  to  a fufficient  heat,  fo  as  to  vo- 
latilife  the  fulphur,  and  alfo  the  mercury  pre- 
venting the  fulphur  to  fufe  and  to  combine 
with  the  iron,  which  is  then  left  behind,  and 
which  may  be  diflblved  in  muriatic  acid,  and 
precipitated  by  prufliate  of  alcali,  or  phlogisr- 
ticated  alcali. 
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There  are  two  kinds  of  this  fpecies. 

Var.  I.  CompaB  Hepatic  Mercury, 

Its  colour  is  the  intermediate  betwixt  deep 
blackifh — lead  grey  and  cochineal  red.  Some- 
times greenifli  and  variegated. 

It  has  a compadt  texture*  It  is  fhining,  and 
takes  a polifh.  ' It  can  be  cut  with  a knife, 
and  gives  a cochineal  red  trace  upon  the  touch- 
Jlone, 

The  other  kind. 

Var.  2.  Shijlous  Hepatic  Mercury. 

This  kind  exhibits  chiefly  the  different  lhades 

of  cochineal  red.  It  is  alfo  a little  fhining. 

It  has  generally  a curved  lamellated  texture. 

There  is  another  kind  which  may  be  placed 
here,  and  which  has  a nodulous  appearance, 
and  is  called  in  German  Korallenerz. 

Thefe  mentioned  varieties  are  found  at  Idria, 
and  yield  generally  50  or  60  per  cent,  of  mer- 
cury ; the  reft  fulphur  and  ferruginous  clay. 
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SPEC.  Vi.  ^ 

MERCURY  AND  COPPER  MINERALISED  BY 
SULPHUR. 

i 

^ Cronft.  Mercurius  cu^ro  fulphurato  mtnera- 
Ufatus, 

Cupreous  Mercury, 

This  ore  is  either  blackifli  or  greyifh.  It  is 
compad:,  brittle,  and  heavy ; and  has  a vitre-« 
ous  appearance  when  frefli  broken  ; it  decre- 
pitates in  fire,  and  melts  with  borax  before  the 
blow-pipe  in  a green  glafs. 

The  copper  in  this  ore  may  be  afcertained 
by  digefting  the  refiduum,  left,  after  the  pul- 
verifed  ore  is  torrefied,  and  the  fulphur  and 
mercury  feparated,  with  volatile  alcali,  which 
diffolves  the  copper  in  a blue  colour. 

It  is  found  in  the  mines  which  produce  cu- 
bical cinnabar,  near  Mofchellandfberg. 

Its  matrix  is  lapis  ollaris — quartz  and  gan- 
gues  of  Ihiftus. 
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SPEC,  VII. 

MERCURY  COMBINED  WITH  HEPAR  OF 

SULPHUR. 

Cinnabar  Alcalin  of  Born. 

This  fpecles  was  firft  noticed  by  Born.  It 
was  found  in  Idria.  It  has  a fine  red  colour, 
is  more  or  lefs  tranfparent,  and  has  a fpatous 
form.  V\’hcn  broken,  th'e  fragments  are  rhom- 
boidal ; when  rubbed,  it  erriits  a fmell  of  hepaj: 
of  fulphur,  or  alcaline  fulphur. 

It  is  found  in  white  calcareous  fpar. 


' ' . ' ;SPEC.’  VIIL 

MERCURY  COMBINED  WITH  BITUMEN. 

Bituminous  Mercury  Ore. 

Fr.  Mcrcure  bitumin?ux. 

Gmel.  Mercurius  foetens* 

Its  colour  is  dark  brown  ; it  has  an  earthy 
texture;  it  burns  with  a flame  when  kindled, 
and  the  vapours  have  the  fmell  of  bitumen. 

• . • It 
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it  yields  from  15  to  20  per  cerrt,  mercuryj, 
It  is  found  at  Idria. 


SPEC.  IX. 

MERCURY  OXYDATED  AND  UNITED 
V/ITH  MURIATIC  ACID,  AND  A LITTLE 
SULPHURIC  ACID. 

• 

Corneous  Mercury.  Native  Sublimate,* 

« 

Germ.  Naturlicher  'Suhlimat. 

This  kind  is  found  of  different  colours  :~— 
fmoak,  alh  and  yellowifh  grey,  yellowifli  white, 
lemon-yellow  and  greenifh. 

It  is  found  in  fmall  cubes — .in  four  fided 
pyramids,  in  four  and  fix  fided  prifms. 

The  cryftals  have  a pearl  luftre,  they  are 
femitranfparent,  and  foft.  When  thrown  upon 
red  hot  charcoal,  they  difeover  a fmell  like 
garlic.  When  mixed  with  lime  water,  they  oc- 
cafion  a precipitate  of  an  orange  colour, 
it  yields  70  per  cent,  mercury. 

It  was  found  in  the  cavities,  and  on  the  fur- 
face  of  indurated  martial  clay,  in  certain  mines 
of  Deux-Ponts. 
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Mercury^ 


SPEC.  ' X. 

MERCURY  MIXED  WITH  SILVER,  IRON,  AND 
COBALT,  MINERALISED  BY  ARSENIC  AND 
SULPHUR. 

Mercurius  Mistus,  Monnet  Syjlem  Miner, 

t 

Germ.  Vermifchtes  ^eckftlbererz. 

It  was  found  m the  mines  of  Dauphiny,  in 
the  Hate  of  white  lumps.  By  analyfis  loo 
parts  yielded  i part  mercury,  -f  filver,  and  the 
reft  was  iron,  cobalt,  arfenic,  and  fulphur. 

The  arfenic  and  fulphur  in  this  ore  are  eafily 
difcoverable  by  the  fmell,  when  the  ore  is  heated 
in  an  open  veflel ; the  mercury  diftills  over  when 
the  ore  is  expofed  to  a fufficient  heat  in  a retort. 
The  remaining  iron — filver  and  cobalt  may 
be  further  feparated.by  diflolving  the  refiduum 
in  nitric  acid,  and  feparating,  firft,  the  filver 
by  marine  acid  in  the  ftate  of  luna  cornua— 
' then  the  iron  by  phofphoric  acid,  and  the  re» 
maining  cobalt  by  an  alcali. 
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DIVISION  11. 

IMPERFECT  METALS  j 

Or  metals  alfo  malleable,  hut  more  or  lefs  deJlruSt- 
able  or  vitrifiabk  in  fire. 


GENUS  V. 


IRON. 

FERRUM,  ‘ 


Germ. 

Eifen, 

Dan. 

Jernet, 

Fr. 

Fer, 

Hung. 

Fas, 

Ital. 

Ferro, 

Span. 

Terro. 

Swed. 

Jeren, 

Of  all  the  metals,  there  is  no  one  which  is 
fo  copioufly  and  fo  varioufly  diftributed  through 
the  Earth,  or  which  anfwers  fo  many  purpofes, 
cither  for  ornament  or  ufe,  in  common  life,  as 
iron; 

The  great  utility  of  this  metal  arifes,  partly, 
from  certain  qualities  which  are  peculiar  to  it, 
partly  from  other  qualities,  which  it  poflelTes 

in 
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jn  a more  eminent  degree  than  the  reft  of  the 
petals;  and,  laftly,  from  its  great  abundance. 

If  we  take  a view  of  it  in  all  its  different 
ftates,  and  the  many  ufes  to  which,  in  each  of 
thefe,  it  is  applied,  we  may  pronounce  it  to 
be  one  of  the  moft  important  products  of  na- 
ture. Its  various  ufes  are  not  confined  to  it 
merely  as  a metal  : though  in  this  ftare  it  is 
fitted  not  only  for  the  groffeft  purpofes  in  me- 
chanical and  oeconomical  machinery,  but  for 
other  purpofes  which  are  the  niceft  and  moft 
delicate,  as  we  fee  in  the  inftruments  of  anato- 
mifts,  engravers,  &c.  for  v/hich  the  other  me- 
tals, from  their  inferior  hardnefs,  cannot  be 
employed.  Though  in  is  metallic  ft^te,  we  fee 
it  capable  of  being  impregnated  with  that  pe- 
culiar and  ftill  inexplicable  propertyj  which 
we  call  the  magnetic  power,  thereby  forming 
that  important  inftrument,  which  has  opened 
worlds  of  glory,  induftry,  and  wealth  to  na- 
tions— The  Compafs.  Yet  in  its  non-metallic 
ftate,  are  its  ufes  many  and  valuable. 

Thus,  for  inftance,  united  with  vitriolic 
acid,  or  in  thefalinc  ftate  called  martial  vitriol, 
it  affords,  with  the  aftrmgent  principle  of  galls, 
that  univerfally  known  and  ufeful  black  liquid, 
by  means  of  which  we  are  enabled  to  preferve 
the  collcdtcd  ideas  of  ancient  time,  and  to 

communicate 


communicate  th'efe  and  our  own  to  each  other, 
at  any  diftance. 

In  another  faline  ftate,  that  is  mixed  with 
the  Pruffic  acid,  it  produces  the  beautiful  blue 
colour,  called  Prullian  blue. 

In  the  date  of  calx  or  oxyd,  what  a variety 
of  colours  does  it  not  produce  for  glafs  and 
oil  painting  ? 

Almoft  all  the  common  coloured  ftones  and 
earths,  gems  or  jewels,  owe  their  different 
colours  moftly  to  the  calx  of  this  metal,  ac- 
cording to  its  different  ftates  and  proportions, 

" In  ffiort,  there  is  hardly  any  colour,  which 
is  not,  or  which  might  not,  be  exhibited  by 
this  metal,  in  one  or  other  of  its  different 
ftates. 

To  this  general  praife  of  iron,  we  may  add 
its  worth  as  a medicine,  which  time  and  ex- 
perience have  now  eftablifhed  to  be  very  va- 
luable in  many  difeafes. 

There  are  philofop'hers  who  have  fuggefted 
the  idea,  that  iron  is  a produdlion  from  orga- 
nifed  bodies ; from  this  it  muft  follow,  that  it 
is  of  a later  origin  than  the  primitive  rocks, 
fuch  as  granit.  But  this  notion  is  not  well 
founded,  as  the  mica,  which  is  confidered  as 
one  of  the  principle  component  parts  of  granit, 
contains  iron  in  a confiderable  proportion,  and 
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very  frequently  feldfpar  is  ferruginous.  VtU 
mitive  Ihiftus  alfo,  which  very  lately  has  been 
fuggefted  to  be  of  a prior  origin  to  primordial 
granit,  contains  a certain  portion  of  iron. 

Though  iron  is  found  in  all  parts  of  the 
Earth,  yet  nature  has  divided  it  unequallyj  as 
to  its  quantity  and  different  flates  ; hence  it  is 
found  in  fome  places  in  greater  abundance  than 
in  others.  England,  Sweden,  Germany,  Rus- 
fia.  See.  produce  the  greateft  quantity. 

We  find  iron  naturally  in  its  metallic  flatc, 
though  very  fcarcely  ; more  frequently  it  is 
mineralifed  by  fulphur  ; fometimes  united  with 
acids,  but  mofl  generally  we  find  it  in  the  ftate 
of  calx  or  oxyd>. 

When  iron  is  in  its  perfecfl  metallic  ftate,  it 
is  of  a livid  whitifh  grey  colour,  fomewhat 
inclining  to  blueifh  grey  ; it  has  a fibrous,  a 
Jamellated,  or  a granular  texture,*  according 
to  its  different  ftate  ; it  is  lighter  than  gold, 
platina,  filver,  copper,  lead,  &c.  Its  fpecific 

V * 

gravity  is  — 7,80c. 

. It  is  the  hardeft  of  all  metals,  and  when 
united  with  a due  portion  of  plumbago,  it  be- 
comes fo  hard  as  to  ftrike  fire  with  quartz  or 
flint. 

It  is  brittle  when  fufed,  becomes  malleable 
by  repeated  glowing  and  hammering,  and  ac- 
quires * 

M 


Iron.^ 


79 

quires  a high  degree  of  hardnefs  by  fuddea 
cooling ; it  is  very  refraftory  in  fire,  and  re- 
quires 1620  degrees  of  heat,  (Fahrent.  fcale) 
to  melt ; when  perfectly  fufed,  and  gradually 
fuffered  to  cool,  it  exhibits  odtoedral  figures 
on  its  furface.  Its  tenacity  is  very  confider- 
able,  it  can  be  ftretched  out  into  very  thin 
wire,  as  is  feen  by  the  thinned;  firings  ufed  for 
harpfichords.  It  is  attradted  by  the  magnet, 
and  is  the  only  fubfiance  which  acquires  the 
magnetic  power ; a bar  of  iron  becomes  mag- 
netic when  kept  for  a long  time  in  an  eredt 
pofition,  or  in  the  diredlion  between  north  and 
fouth  ; or  when  two  pieces  of  iron  are  rubbed 
for  a long  time,  in  the  fame  diredlion  ; or 
when  firuck  by  lightning,  as  has  been  ob- 
ferved. 

It  does  not  readily  combine  with  mercury. 

It  is  eafily  adted  upon  by  the  atmofphere, 
lefs  by  water,  but  it  decompofes  the  latter 
when  perfedtly  red  hot,  and  brought  into  con- 
tadt  with  it,  by  which  it  abforbs  the  one  com- 
ponent part  of  the  water,  and  acquires  the 
fiate  of  calx,  feparating  the  other  component 
part,  the  hydrogen,  in  the  fiate  of  inflamma- 
ble air. 

Iron  has  a firong  affinity  to  the  bafis  of  pure 
air  or  oxygen,  which  explains  why  it  is  gene- 
rally 
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rally  found  In  the  flate  combined  with  that 
principle ; and  the  various  colours  which  iron 
in  that  ftate  reflefts,  arife  probably  from  the 
different  proportion  in  which  it  is  united  with 
it.  The  more  It  has  ^combined  with  that  prin- 
ciple, the  more  it  Idfes  the  property  of  being 
attrac^’ed  by  the  magnet.  It  has  a flronger  af- 
finity to  oxygen  than  filver  and  copper,  be- 
caufe  it  recovers  thofe  metals  when  in  the  (late 

/ 

of  calces,  by  depriving  them  of  the  oxygen. 

The^great  quantity  of  copper  thus  recovered 
from  the  cement'water  at  Arklow,  in  the  coun- 
ty of  Wicklow,  in  Ireland,  and  at  Anglefey, 
in  Wales,  give  very  ftriking  inftances  of  fuch 
operation. 

- Iron  has  an  affinity  to  fulphur,  and  when 
combined  with  it,  it  is  called  pyrites,  in  which 
date,  the  fulphur  is  prepared  to  abforb  oxygen, 
and  to  become  an  acid,  when  in  contact  with 
water.  If  this  mixture  abforbs  the  oxygen 
from  the  furrounding  air,  a great  quantity  of 
' heat  is  fet  free  at  the  fame  time,  which  occa- 
fions  the  mixture  often  to  break  out  in  fire. 
When  fulphur  has  abforbed  a fufficient  quan- 
tity of  the  oxygen,^  and  is ‘thus  become  an 
acid,  it  re-adts  upon  the  iron,  .and  fometimes 
at  the  fame  time,  upon  the  clay,  and  compofes 
both  martial  vitriol  and  alum. 
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Iron  is  foluble  in  moft  acids,  in  which  ftate, 
it  can  be  eafily  difcovered  when  faturated,  on 
adding  a fmall  portion  of  what  is  Called  prus- 
fiate  of  alcali,  formerly  phlogifticated  alcali, 
with  which  it  produces  a blue  precipitate, 
called  Pruffian  blue,  and  with  the  aflringent 
principle  it  makes  ink. 

Saturated  with  vitriolic  acid,  and  cryflalli- 
fed,  it  exhibits  rhomboid  cryftals  of  a pale 
green  colour,  which  do  not  deliquefce  by  -ex- 
pofure  to  the  atmofphere,  and  which  are  not 
foluble  in  fpirits  of  wine. 

With  muriatic  acid  it  is  foluble  in  all  ftates, 
and  the  cryftals  formed  by  evaporation,  are 
yellowifti  green,  deliquefce  eafily  in  the  atmos- 
phere, and  are  foluble  In  fpirits  of  wine.  The 
calx  of  Iron,  when  melted  with  borax  before 
the  blow-pipe,  produces  a brownifh  green  glafs. 

Iron  is  volatilifed  by  fal  ammoniac,  or  mu- 
riate of  ammonia.  The  moft  general  matrix 
of  the  iron  ores,  is  clay. 

DIVISION  I. 

Metallic  iron,  or  ores  of  iron,  nearly  in  the  me- 
tallic Jiate,  attra^ahle  hy  the  magnet,  and 
tranfmittlng  the  eleStric  fluid. 
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Native  iron.  _ .• 

*■  ■ ^ 9 ■mt  . U . --ti-Ai-rf 

, * # r » - • . 

Ferr-um  Nativum.  . , .**  / 

' 'V  ^ -''r  : •/  :!  ’j-yr.  '.,  . ' 

' ' ' . « • 

Germ.  Gediep^eneifen,  ' 

' Z'.  ^ 

F r.  Fer  natif. 

- I I « ' iT  ! *'  ;J  * ■ 

, * *■  * r-#  r J 

Al-any  mineraloffiRs  fllil  doubt  the‘exiftence 

t ■ ^ * t • 

of  native  iron,  without  being  able  to’ give  any 
reafon  againft  the  poffibility.  From  repeated 
and  well  fupported  accounts,  th^te*  remains 
hardly  any  doubt,  that  the  rpeclmehs*’.  i'n  Mr. 
Margraaf’s  collc(flIon  of  ores,  ’wh^ch  had  been 
found  near  Eibcnftock  in  Saxony, 'were  real 
native  iron,;  they  were  found  inclofed  In.  a 
matrix  of  brown  iron  (lone,  in  the  Rate  of 
fmall  pieces,  flexible,  pcrfedfly  niallcablc,  and 
fufible  per  in  lire;  their  colour  was  the 
medium  between  filver  and  Reel  grey  ; other 
fj)ccimcns  had  a ramified  and  fpongy  appear- 
ance, difeovering  no  regular  Riape. 

At  Kamfdorfy  in  the  territories  of  Nenjladf, 
there  has  been  found  a piece,  of  two  pounds 
weight,  which  is  preferved  in  the  cabinet 
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therCj  as  a great  curloficy.  The  ^cellular  mafs 
of  iron  of  t6oo  pounds  weight,  mentioned  by  ^ 
Mt.  Pallas,  found  on  the  river  Denifei,  near 
Krafnojarlk  in  Siberia,  and  the  other  mafs  of, 
30O'  pounds,  found  on  Parana  in  Paraguay,- 
feem  to  be  coated  with  a natural  varnifli,  which  ^ 
has  prevented  the  furface  being  oxydated,  orr 
rendered  in  the  (late  of  calx.  The  fpecimens 
poffefs  all  marks  and  qualities  of  metallic  iron. 
Specimens  of  native  iron  have  alfo  been  found 
in  Iceland,  and  in  Africa,  on  the  river  Sene- 
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BLACK  METALLIC  IRON-STONE. 
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This  ore  contains  the  iron  united*  to  a fmall 
portion  of  oxygen.  . 

Its  colour  is  greyifh  black,  fometimes  re- 
fembling  the  appearance  of  ileel  ; it  is. com- 
pact and  fhining  in  its  fradture,  feldom  dudtile, 
generally  more  or  lefs  pulverlfible,  the  pow- 
der appears  black ; it  is  attradlable  by  the 
magnet,  not  quite  foluble  in  vitriolic  acid;  It 
is  fometimes  found  in  grains,  generally  amor- 

G 2 phous ; 


phous ; it  contains  from  6o  to  8o  per  cent,  of 
iron.  It  is  found  in  the  iron  mines  of  Sweden, 
at  Taber  in  Smoland,  at  Bitzberg  in  Hungary, 
Tranfylvania.  Its  matrix  is  generally  grani- 
tous,  magnefian,  or  argillaceous,  rocks,  and 
fometimes  white  marble,  often  accompanied 
, by  fliorl,  garnits,  and  quartz. 


SPEC.  III. 

OCTAHEDRAL  IRON  ORE. 

Cron  ft.  Miner  a ferri  cakiformis  inaurata 
o3aedra. 

Waller.  Ferrum  minerallfatim  cry ji  alii  fa- 
turn, 

\ 

This  ore  has  the  form  of  octahedrons, 
which  arc  ifolated  and  difperfed  in  a gangue  of 
argillaceous  fliiftus,  or  calcareous  ftones,  as  in 
the  marble  of  Carara  ; in  ftcatitical  ftones,  and" 
in  ferruginous  fand.  The  cryftals  are  grey,  or 
grcyifti  black,  very  regular  in  their  ’form,  and 
of  different  fize,  generally  ftrongly  attached 
to  the  matrix. 

They  are  reducible  to  powder,  and  move- 
able by  the  magnet. 

They  are  found  in  Corfica  and  Sweden. 


To 


To  this  kind  belongs  the  native  martial  athi- 
ops,  which  is  found  in  the  ftate  of  black, 
grevifh,  or  brown  powder,  which  is  attractable 
by  the  magnet,  and  difficultly  foluble  in  acids. 


SPEC.  IV.  • 

EMERY. 

Waller.  Firrum  Smiris. 

Fr.  Emeril.  Ital.  Smeriglio> 

Germ,  Smirz^l. 

o' 

* 

This  ftone  is  exceedingly  hard,  fo  as  to  cut 
all  (tones  except  the  diamond. 

k is  attracted  by  the  magnet ; its  fpecifiq 
gravity  varies,  generally  r;  3922. 

Its  colour  is  greyiffi  black,  when  reduced 
to  powder,  the  powder  appears  reddilh  grey  ; 
it  has  a granular  texture  ; it  contains  from  20 
to  30  parts  of  iron  per  cent. 

It  breaks  with  lapis  ollaris,  and  quartz,- 
blende,  and  often  with  magnetic  iron-ftone. 

It  is  found  in  South  America,  at  Guernfey, 
in  white  (leatite. 
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There  is  another  kind  of  ferruginous  fione, 
alfo  called  emery,  but  which  is  not  fo  hard, 
and  the  iron  which  it  contains,  is  not  attra(ftcd 
by  the  magnet ; its  matrix  approaches  the  na- 
ture of  tripoli. 

The  Manacanite-sand  defcribed  by  Mr. 
Gregor  and  me,  in  Crell’s  Journals,  which 
contains  a great  pgrtion  of  iron,  and  is  attradt- 
able  by  the  magnet,  belongs  alfo  to  thefe  fpe- 
cies.  It  is  found  in  the  ftate  of  fmall  grains 
refembling  gunpowder, 

, It  feems  to  contain  a fubftance  of  a peculiar 
nature,  as  Mr.  Gregor  has  firfl:  obferved. 


’ SPEC.  V. 

SPECULAR  IRON  ORE.  MIROR  ORE. 

Gmcl.  Ferrum  fpeculare. 

Cron  ft.  Miner  a ferri  calciformts  induraia  • 
coerulenfcens, 

Fr.  Mine  de  fer  fpeculair:. 

Germ.  Eifen  glanz. 

This  iron  ore  bears  fome  refemblance  to  th? 
pdtahcdral  iron  ore,  but  it  has  a finer  luftre  and 
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colour ; in  appearance  if  refembles .'Heel,  fome- 
times  its  furface  is  variegated,  exhibiting  the 
colours  bf  the  neck  of  a certain  kind  of  pigeons. 
It  is  found  as  dodecahedrons,'  with  triangular 
plains,  truncated  at  two  extremities — fometimes 
lenticular,  or  in  double  flat  three  fided  pyra- 
mids, or  cubical,  but  feldom  of  fix  fided  plates, 
frequently  in  folid  maflfes  of  an  indetermined 
fhape.  It  is  hard,  but  pulverifable ; it  is 

r 

flightly  attradfed  by  the  magnet,  but  it  trans- 
mits the  eledtric  fluid. 

/ 

It  contains  generally  from  60  to  70  per  cent, 
iron. 

ft  is  found  at  the  ifland  Elba,  alfo  in  Nor- 
way and  Sweden.  . . - 


SPEC.  vr. 

MICACEOUS  IRON  ORE.  ■: 

Fr.  de  fer  mkacee.  • 

Germ.  Eifenman, — Werner.  Eifenglimmer* 

Ferrum  ochraceum  fpeculare  micaceum^  “ 

Cronft.  Haematites  caerulefcens  fquamofus. 

Waller.  herrum  miner  alt f at  um^  minera 
mieacea  fquamofa  colore  grifeo  feuferreo- 
nitens.  . 
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It  has  a fine  brilliant  fteel  colour  and  luftre  ; 
it  is  compofed  of  thin  laminie  like  mica,  has 
generally  little  reddilh  fpots  from  the  hema- 
tites, which  adheres  or  accompanies  it ; it  con- 
tains more  oxygen,  and  is  therefore  little  mov- 
ed by  the  magnet ; it  is  brittle.  Sometimes 
it  is  found  exhibiting  fix  fided  plates. 

‘It  is  found  near  Suhl,  in  Henneherg;  in 
Lower  Hungary,  Sweden,  Dauphine,  and  Au- 
vergne in  France. 


SPEC.  VII. 

NATIVE  MAGNET,  or  LOADSTONE, 
Ferrum  Magnes. 

Fr.  Aimant  natif  ou  mine  de  fer  niagnetique. 

Waller.  Ferrum  miner  all fatum,  mintrn  ferrum 
attrahente  et  polos  mundi  ojiendente, 

Ital.  Calamita. 

Lapis  nauticus, — minera  ferri  attraHoria  & 
retralloria. 

This  iron  ore  attracts  metallic  iron. 

Its  fpccif.  gravity  is  = 4,243. 
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It  contains  often  above  70  per  cefit.  iron. 

Its  colour  is  generally  iron  black.  It  is  very 
hard,  and  difficult  to  pulverife. 

It  is  moftly  found  in  Norway,  Sweden»,  Dan~ 
nemarki  Lapponia,  Siberia,  Peru,  Hungary, 
Bohemia,  and  at  Johanngeorgenftadt,  and  Eh-  ' 
renfriederfdorf  in  Saxony, 

\ 

Mr.  Werner  mentions  three  varieties  : 

Var.  I.  Common  Magnetic  Iron-Stone. 

Germ,  Gemeiner  magnetlfcher  Eifenjlein. 

Ferrum  magnes  vulgaris. 

It  is  of  an  iron  black  colour ; it  has  a granu- 
lar texture  ; it  is  found  in  folid  maffes,  or  in 
fmall  particles  difperfed,  and  fometimes  in 
double  four  fided  pyramids — in  lix  fided  flat 
prifms — cubical,  and  more  or  lefs  Ihining 
when  broken,  it  refembles  metallic  iron. 

It  contains  from  50  to  80  per  cent,  iron, 

Var.  2.  Lamellated  or  foliated  magnetic 
Iron-Stone. 

Ferrum  magnes  lamellofum. 

Germ.  Bl'dttriger  magnetifcher  Eifenjlein. 

It 
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Its  colour  Is  iron  black;'  it  is  found  folid, 
Ihining,  and  has  a lamellar  texture. 

It  is  found  in  Norway — Ruflia — Siberia — 
India — Mexico. 

^ »■■■■■  • 

• ' * . . - j. 

■ ’ ■ \ . 

Var,  3.  Fibrous  Magnetic  Iron-Stone. 

Germ.  Fafrtger  magneitfcher  Eifenjlein. 

Its' colour  is  fleel  or  greyifti  black  ; it  is 
folid  or  compad:,  and  has  a fibrous  texture, 
and  is  found  in  Sweden. 

Var.  4.  Magnetic  Iron  Sand, 

Ferrum  magnet  glareofum, 

Germr  Magnetifcher  Eifen  Sand. 

Waller.  Ferrum  miner alifatum  in  formam 
' . arenae  colletlum. 

Its  colour  is  deep  iron  black,  a little  glitter- 
ing ; internally  fhining — It  has  a conchoidal 
texture,  and  is  found  generally  of  odtahcdral 
bodies.  It  contains  often  half  its  weight’ of 
Iron. 

Its  fpccif.  gravity  is  zz  4,600. 

It  is  found  near  Spandou  in  Germany,  and  in 
Virginia. 
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. DIVISION  II. 

Ores  of  iron  more  or  lefs  oxy dated,  or  in  the  calci- 
forni  Jiate ; not  attraSlible  by  the  magnet,  and 
not  tranfmitting  the  eledtric  fluid ; not  fufible 
per  fe — they  generally  effervefce  with  acids,  but 
are  hardly  adted  upon  by  nitric  add.  I’hey  ex- 
hibit different  colours  according  to  the  degree  of 
oxydation  or  colcination,  and  the  quantity  of  fix- 
ed air  or  carbonic  acid  which  they  are  combined 
with ; when  expofed  to  heat,  they  obtain  a 
deeper  colour,  and  approach  to  the  ftate  to  be 
attradled  by  the  magnet ; they  are  foluble  in 
muriatic  or  marine  acid,  and  the  folution  inclines 
more  to  yellow,  Ihe  ores  mufi  be  recovered  by 
heat  and  charcoal,  during  which  they  yield  a 
great  quantity  of  fixed  air,  arifing  from  the  com- 
bination of  the  charcoal  with  the  oxygen  of  the 
ore.  They  feem  to  originate  from  the  other  me- 
tallic iron  ores,  which  have  decompofed  the  pure 
air  or  the  water,  or  from  the  depofition  of  martial 
vitriolic  waters  ; or  from  the  mutual  decompofi- 
tion  and  attradlion  of  carbonate  of  lime  ( or  cal- 
careous earth  containing  fixed  air)  and  martial 
vitriol,  by  which  operation  the  iron  attradls  the 
fixed  air,  and  the  vitriolic  acid  having  a fironger 

affinity 
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affinity  to  the  lime,  combines  with  it,  and  com^ 
pojes  felenite,  'T'heje  calces  or  oxyds  are  feldom 
pure,  they  are  frequently  mixed  with  earth  and 
Jlones,  as  lime-Jlone,  clay,  fand,  &c» 

‘fhe  iron  is  in  this  Jlate  more  frequently  found  than 
in  any  other  jlate. 

The  following  nine  fpecies  differ  from  each 
other  by  colour,  coherency,  texture,  lhape, 
and  proportion  of  iron. 

A.  Red  calces,  or  oxyds  of  iron. 


SPEC,  viir: 

RED  IRON  GLIMMER. 

Ferrum  ochraceum  ruhrum  inguinans, 

Fr.  Mine  de  fer  micacee  rougeatre. 

Germ.  Kother  Eifenrahm, 

It  is  found  of  different  fhades  of  the  cherry 
red  colour;  it  is  compofed  of  fmall  fhining 
fcaly  particles  ; it  ftains  the  fingers ; is  rather 
greafy  to  the  touch,  and  aftringent  to  the  tafle. 
It  is  found  in  compaft  mafles,  and  fometimes 
covering  other  Rones  ; it  changes  in  time  into 
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micaceous  iron  ftone,  and  in  hard,  red,  and 
compadt  iron  flone. 

'It  is  found  at  Ehrenfriederfdorf,  in  the  Erz.- 
geburge,  and  in  various  other  places. 


SPEC.  IX. 

RED  CALCIFORM  OR  OXYDATED  IRON- 
STONE. 

Germ.  Okkriger  r other  Eifenjleiny  or  r other 
Eifen-okker, 

It  is  found  of  a variety  of  fhades  of  red ; it 
is  found  compadt  and  fometimes  very  friable  ; 
has  an  earthy  texture,  no  luftre ; it  is  foft  to 
the  touch,  and  ftains  the  fingers.  It  generally 
accompanies  the  next  following  iron  fiones. 


SPEC.  X. 

COMPACT  RED  IRON-STONE. 

Ferrum  ochraceum  rubrum  denfum. 

Its  colour  is  fteel  grey  and  cherry  red ; its 
texture  is  compad  j it  gives  a blood-red  trace 

upon 
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upon  the  tonc.h-ftone ; it  may  be  cut  with  a 
knife;  it  is  found  globular — kidney  lhaped — 
feldomer  of  regular  figure^  as  cubical  in  four 
lided  pyramids,  or  as  fecoudary  cryftal  exhibit- 
ing fix  fided  pyramidical  figures. 

It  is  frequently  found  in  Bohemia,  and  in 
different  other  places. 


SPEC.  XI. 

COMPACT  RED  FIBROUS— HAEMATITES 
BLOOD-STONE,  OR  IRON  STONE. 

f- 

F r.  Haematites. 

' leal.  Pietra  de  Sangiie,  or  Ematita.  7 

SWed.  Blodjieen. 

Germ.  Blutjlein^  alfo  Bother  Glajkopf. 
Dan.  Straalig  Rod  Blodjleens  malm. 

Cron  ft.  Haematites  ruber  ^ nigrefeens  Jlav. 

Its  colour  is  generally  the  intermedium  be- 
tween ftecl  grey,  and  blood  red  or  cherry  red. 

It  is  found  in  folid  irregular  maffes — kidney 
fiiaped — botrioid — tubular-cellular;  it  is  a little 
fhining — has  a fibrous  texture,  breaks  in  cunei- 
form 


form  pieces;  it  gives  a blood  red  trace  ; It  con- 
tains generally  from  40  to  50  per  cent,  iron, 

...  V.. 

fometimes  70.  ’ / 

It  is  found  in  many  parts  of  the  world  ; in 
Tranfylvania — Schneeberg — Carinthia — Bohe- 
mia— in  Enorland,  near  Durham — Workino;ton, 
near  Cambridge — in  Gloucefterlliire'  and  Cum- 
berland— in,  Derbylhire — in  Scotland,  near 
Aberdeen. 

I 

It  is  ufed  In  the  art  of  burnifhing  gold  and 
filver;  alfo,  when  foft  chough,  for‘ drawing, 
and  for  pollflilng 'iron.  ' 

B.  Britvn  Iron-Stones,  i- 


• SPEC XII. 

BROWN  IRON  GLIMMER.'"  ^ 

r r 

Germ.  Braun  Eifen  glimmer — 'braun  Eifen 
rahm.  , 

Ferrum  ochraceim  brunum  inguinans. 

Its  colour  is  generally  the  Intermedium  be.- 
tween  tombac  brown  and  Reel  grey  ; it  is  found 
frequently  coating  other  iron  ores ; it  is  Rrong 
glittering—fcaly— greafy  to  the  touch,  and  ftains 
the  fingers. 
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SPEC.  XIII. 

EARTHY  BROWN  IRON-STONE. 

Germ.  Okkriger  hrauner  Eifenjlein. 

Ferrum  ochraccum  brunum  terrofum. 

Its  colour  is  brown  iRclIning  to  yellow ; it  is 
found  compadt — friable  and  Raining  ; it  bas  an 
earthy  texture  without  luftre. 

It  is  generally  found  accompanying  fome  of 
the  next  fpecies  of  iron  Rones. 


SPEC.  XIV. 

COMPACT  BROWN  IRON-STONE. 

Gerhi.  Dicktcr  Brauner  Eifenjlein, 

Ferrum  ochraceum  brunum  denfum. 

Its  colour  is  chocolate  brown  or  yellowifli, 
and  tombac  brown  and  blackifh  brown.  It  is 
found  in  folid  mafles — Raladtitical — arborefcent 
— pyramidical — as  fccondary  crvflals,  fomc- 
timcs  coating  other  fubRances.  It  has  a dull 

' appearance,  , 


I 


Iron:  97 

appearance,  feldom  Ihining;  itgives  a yellowiih 
brown  trace ; it  accompanies  often  brown  glafs 
kopf. 

It  is  found  near  Kamfdorf — near  Suhl — near 
Gethlitz,  and  near  Schleufingen,  &c. 


SPEC.  XV. 

BROWN  FIBROUS  IRON-STONE,  OR 
HAEMATITES. 

Ferrunt  ochraceum  hrunum  haematites, 

^ I 

Fr.  Hematite  brune,  : 

Germ.  Brauner  Glajkopf, 

Its  colour  is  deep  browm  or  iron  black,  Inter- 
nally chocolate  brown. 

It  is  found  of  various  Ihapes,  like  the  red 
haematites  ; it  is  very  fhining,  and  has  a fibrous 
texture.  It  breaks  into  cuneiform  pieces; — it 
gives  a yellowifh  grey  trace  ; — it  is  fometimes 
found  covered  with  dcntritical  figures  of  man- 
ganefe. 

It  is  found  in  Ornthen,  near  Eibenftock--^ 
Schmalkalden  and  Konitz. 


Voj.,  II. 
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SPEC.  xvr. 


BLACK  IRON-STONE. 

y 

Waller.  Ferrunt  haematites  nigrefcens. 

Germ.  Schwarzer  eifenjlein, 

' • « • 

Its  colour  is  the  medium  between  fleel  grey, 
and  blueifli  black. 

It  is  found  folid,  in  kidney  fhaped  pieces, 
botrioid  or  tuberculous ; it  becomes  Ihining 
when  rubbed  ; it  has  a conchqidal  texture ; 
it  is  brittle  and  hard. 

It  contains  a little  manganefe.'  It  is  found 
frequently  near  Schneeberg. 

There  are  other  kinds  of  Hones  which  con- 
tain iron  in  an  oxyd  or  calx  Hate,  of  the  fili- 
ceous  Hones,  fuch  as  the  garnits,  jafper,  trapp; 
others  of  the  magnefian  genus,  as  ferpentines  ; 
but  thefe  are  mentioned  already  in  the  clafs  of 
Hones,  in  the  HrH  volume. 


C.  Calcareous  iron-Jlones, 
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SPEC.  xvii. 

$ 

CALCAREOUS  IRON-STONE.  SPATOUS 
IRON-SrONE. 

Germ*  Spathiger  eifenjlein, 

Fr.  Mine  de  fn  fpatique: 

Dan.  Forenfpat  Jiaaljlein. 

Swed.  Wh'it  fermalm. 

Hung.  Spdtos  vas  fold, 

Cronft.  Terra  calcarea  marie  intime  mixta. 

This  ftone  is  yellowlfh,  greyifh  white, 
brown,  greenifh  grey,  or  cream  yellow*  It 
is  found  in  folid  maffes,  interfperfed  in  other 
Rones,  cellular,  with  cubical  impreflions, 
rhomboid,  in  faddle  lliaped  cryftals,  in  double 
four  fided  pyramids ; it  is  Ihining,  fometimes 
exhibiting  a pearl  luftre,  or  a fat  luftre ; it 
breaks  in  rhomboid  pieces  ; it  can  be  fcraped. 
with  a knife  ; it  effervefces  with  nitric  acid  ; 
its  original  colour  is  light,  but  becomes  dark- 
er in  time  on  expofure  to  the  atmofphere ; its 
fpecific  gravity  is  — 3,600,  or  4,000, 

H 2 , ' By 
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B)'’  analyfis  it  yields  oxyd  of  iron,  manga- 
nefe,  carbonic  acid,  or  fixed  air,  calcareous 
earth  and  water. 

It  is  found  near  Freiberg,  Kamfdorf,  K6- 
nitz,  Huttenberg  in  Corinthia. 

In  England  there  is  a great  quantity  of  fer- 
ruginous lime-ftone  found,  which  effervefces 
with  acids. 

The  ftaladtitical  calcareous  fpar,  when  con- 
taining a little  portion  of  iron,  has  been  called 
flos  ferri. 


D.  Argillaceous  Iron-jlones, 
Germ.  Tkonartige  eijenjlehie. 
Ferrum  ochraceum  argillaceum. 

They  do  not  effervefce  with  acids. 


SPEC.  XVIIf. 

STALACTITICAL  ARGILLACEOUS  IRON- 
STONE. 

Ferrum  ochraceum  argillaceum  fcapiforme. 

Its  colour  is  generally  the  medium  between 
brownifli,  blood  red  and  cherry  red. 


It 
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It  exhibits  generally  thin  feparate  ftalks 
which  are  curved  ; it  has  a 6ne  earthy  texture, 
is  very  brittle,  gives  a blood  red  trace,  but 
ftains  verv  little  ; it  adheres  to  the  tongue, 
and  is  fonorous  when  hollow. 

It  is  found  in  Bohemia,  and  Bayreith. 


SPEC.  XIX. 

LENTICULAR  GRANULAR  ARGILLA- 
CEOUS IRON-STONE. 

t 

Fr.  Mine  de  fer  argilleufe  lenticulaire. 

Germ.  Linfenformig  korniger  thonartiger 
eifenjlein. 

Its  colour  is  either  reddiifh,  brownifh,  grecn- 
ifh  black,  &c. 

It  is  very  Ihining  ; has  a clofe  earthy  tex- 
ture, and  is  foft. 

Sometimes  it  occurs  in  fmall  lenticular 
pieces. 

It  is  found  in  Sweden  in  large  quantity, 

. . H 3 SPEC. 
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" j SPEC.  XX. 

I 

BROWNISH  RED  ARGILLACEOUS  IRON 

STONE. 

Ochra  jerri  rubra. 

Germ.  Rothel. 

Its  colour  is  generally  brownifh  red.  It  is 
found  compa<fl:,  and  flaty  ; and  breaks  or  fe- 
parates  into,  orbicular  plates  ; it  gives  a blood 
red  trace ; does  not  foften  eafily  in  water  ; 
Rains  much,  and  is  heavy. 

N It  may  be  confidered  as  a ferruginous  argil- 
laceous fhiftus. 


SPEC.  XXL 

COMMON  ARGILLACEOUS  IRON  STONE. 

Werner.  Ferrum  ochraceum  argillaceum 
vulgare. 

Germ.  Gemeiner  thonartiger  eifenjleln. 

Its  colour  is  various,  yellowifli,  rcddifh, 
chocolate  brown,  and  blackifh  brown. 


It 
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It  is  found  compaft,  as  botrioid,  cellular, 
generally  containing  or  exhibiting  conchoidal' 
petrifadtlons. 

It  has  a dull  appearance,  and  ‘a  clofe  earthy 
texture  ; and  adheres  to  the  tongue.  It  is 
found  in  Saxony,  Upper  Lufatia,  in  the  county 
of  Suffex,  &c.  ■ , 


SPEC.  XXII. 

KIDNEY  SHAPED,  OR  NODULAR  IRON 

STONE. 

Germ.  Eifen  mere,  ' 

Ferrum  .ochraceum  argillaceum  renlforme. 

Its  colour  is  yellowilh  brown  ; it  is  gene- 
rally found  in  tuberculous  maffes ; it  has  fome- 
what  of  a metallic  luftre  when  broken,  but  the 
furface  is  dull.  ^ ! 

It  is  found  in  Saxony  and  Poland. 

SPEC.  XXIII. 

PISIFORM  IRON-STONE. 

Ferrum  ochraceum  argillaceum  pijiforrnem 
Germ,  Bohnerz» 

II  4 
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, Its  colour  is  yellowilh,  reddifli  or  blackifh 
brown  ; its  fhape  is  nearly  globular,  or  round- 
iih  ; fometimes  it  is  found  in  the  ftate  of  fmall 
kernels ; it  is  compofed  of  concentric  curved 
coatings,  refembling  calculi.  It  gives  a light 
browH  trace,  and  is  foft  enough  to  be  fcraped 
by  a knife. 

It  is  found  in  the  principality  of  Hefle,  near 
Wiirtenberg,' and  in  the  Alface. 

When  thefe  ftones  are  of  a confiderable 
hardnefs  and  magnitude,  they  are  called  rattel- 
Ilone,  in  German  klapperjlein  ; lapis  aetites,  or 
eagle  ftone, — the  latter  name  has  arifen  from 
a notion  formerly  entertained,  that  eagles 
placed  it  in  their  nefts,  to  facilitate  the  laying 
of  their  eggs. 


E.  Calciform  ores  of  irony  probably'  origh\~ 
ating  from  the  depojition  of  ferruginous  wa~ 
terSy  which  has  colle^ed  in  fwamps,  or  bags, 
whence  they  an  alfo  called  boggy  iron  ore. 
Certain  authors  fuggejly  that  thefe  iron  ores 
originate  from  the  decompoftion  of  animal  af\d 
vegetable  fubjlancesy  which  have  been  long 
under  Jlagnant  waters  or  bogs.  They  contain 
mo  fly  a fmall  portion  of  phofphoric  acid,  and 

hence 
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hence  the  iron  obtained  from  thefe  ores,  is  brittle^ 
and  is  called  cold  short  iron.  Thefe  ore%  do 
not  effervefce  with  adds,  or  at  leaf  very  feldom. 
They  exhibit  no  regular  Jhape. 

They  yield  fome times  from  30  to  40  per  cent* 
iron. 

They  generally^  form  flrata,  and  are  found  in 
great  abundance  in  the  Highlands  ; in  Provence 
in  France,  in  Spain,  and  in  Bohemia,  where 
it  is  known  by  the  name,  mine  de  fer  limoneufe. 
In  German,  rafeneifenfein. 

The  following  Species  are  denominated  from  the 
places  or  fituation  where  they  are  found. 

I 

SPEC.  XXIV. 

\ 

MARSHY,  OR  SWAMPY  IRON  ORE. 

Germ.  Moraferz, 

Its  colour  is  yellowifh  brown,  feldom  of  a 
light  ochre  colour. 

It  is  found  compact  and  earthy  ; it  is  brittle 
4nd  Raining. 

It  is  found  under  moor  grounds,  or  in  bogs. 

SPEC, 
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SPEC.  XXV. 


SUBAQUEOUS  IRON  ORE.. 

Germ;  Sumpferz* 

Wall.  Minera  ferri  ochracea  fuhaquofa,' 

Ferrum  ochraceum  cefpititium  paludinare. 

Its  colour  is  deep  yellowifh,  and  blackifh 
brown.  It  is  found  compad:  and  folid,  but 
generally  perforated  or  fpongy  ; fometimes  in 
round  balls,  or  roundifh  fiat  'pieces  ; it  has  a 
dull  appearance,  an  earthy  texture,  gives  a 
yellowifh  brown  trace,  and  is  rather  foft. 

It  contains  generally  30  parts  of  iron,  and 
the  reft  fixed  air,  phofphoric  ,acid,  and  vola- 
tile  alcali,  or  ammonia. 

It  is  found  in  brook  waters,  or  ftagnant 
lakes. 


SPEC.  XXVI. 

WIESENERZ,  by  the  German.  (IVerner.) 
Ferrum  ochraceum  cefpititium  pratenfc. 


Its 
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Its  colour  is  deep  black,  or  yellowifli  brown. 
It  is  found  compadt,  generally  fpongy  j it  has 
a little  luftre,  and  a conchoidal  earthy  texture ; 
it  gives  a yellowifli  brown  trace.  This  kind  is 
the  richefl:  of  the  bog  ores. 


SPEC.  XXVII. 

BLUE  EARTHY  IRON  ORE.'  NATIVE 
PRUSSIAN  BLUE. 

/ 

Germ,  Maturliches  herliner  hlau,  or  blaus 
eifen  erde. 


Fr.  PruJJiate  du  fer  natif. 

Lat,  Ferrum  ochraceum  cceruleum, 

0 

/ 

Oxyd  or  calx  of  iron,  united  with  prujjic 

and  phofphoric  acid,  and  argillaceous 

earth, 

\ 


This  fubftance  never  exhibits  a regular 
fliape,  is  always  found  in  an  earthy  llate  of  a 
flight  coherency ; its  colour  is  generally  ap- 
proaching to  indigo  blue,  fometimes  the  co- 
lour of  fmalte  j it  is  very  friable,  not  fliin-r 
ing  ; it  has  a dull  earthy  appearance ; it  flains 
the  fingers  blue ; it  is  light ; when  expofed  to 

heat^ 
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heat,  it  burns,  becoming  browniih  red,  and 
melts  at  laft  into  a black  dag  ; its  colour  is 
deftroyed  by  alcalies  and  acids,  but  when  the 
colour  is  taken  away  by  the  one,  on  adding  the 
other,  the  colour  always  re-appears,  in  which 
it  differs  from  the  artificial  Pruflian  blue.  It 
is  found  in  Siberia,  in  Schonen,  in  Saxony 
near  Eckardfberg,  and  Weiffenfels,  in  layers 
of  clay  and  lime,,  alfo  in  fwampy  or  boggy 
iron  ores. 

It  has  been  found  In  the  moors  of  Livonia, 
near  Heidekendorf,  in  Ingermanland,  and  in 
the  walls  of  the  city  of  St.  Peterfburg. 

By  analysis  it  yields  25  per  cent,  of  iron. 

\ 

SPEC,  xxvin. 

I 

GREEN  IRON  EARTH.  (Dlfcovered  hy 
IVerner,) 

Ochra  ferri  viridis* 

Fr.  ferre  verte  ou  de  verone^ 

Germ.  Griine  eifen  erde. 

It  is  in  an  earthy  friable  (late,  having  a dull 
appearance;  fometimes  compadt,  folid,  or  like 
a corroded  (lone.  It  is  found  of  various  (hades 
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of  the  green  colour,  frequently  pea  green,  and 
yellowifh  green  ; it  is  difiicultly  foluble  in 
acids ; its  matrix  is  quartz,  fulphur  pyrites, 
and  clay. 

It  has  been  found  in  the  mine  Neue  Hoffnung 
Gottes,  at  Braundorf,  near  Schneeberg ; and 
in  the  mine  Kalb,  and  Frifch  Gliick. 

SPEC.  XXIX. 

ARSENICAL  IRON  ORE.  MISPICKEL, 
Or  Speifs  of  the  Bohemians, 

Its  colour  is  generally  fteel  grey,  yellowifh 
grey,  &c.  It  has  a metallic  luftre  ; it  is  found 
granular,  in  cuneiform,  prifmatic,  and  rhom- 
boidal  pieces ; is  not  magnetic  ; and  is  foluble 
in  acids. 

It  is  found  in  Spain,  containing  from  30  to 
40  per  cent  iron. 

SPEC.  XXX. 

BITUMINOUS  IRON  ORE. 

Germ.  EifenbranderZj  or  Kohlen  dhnVtches 
eifenerz. 

'Fr.  Per  hitumineufe. 

Wall.  Perri  miner  a carbon  aria, 

I 


Its 


no 


_ Iroii, 


It  is  compofed  of  calx  of  iron  and  bitumin- 
ous matter it’ burns  and  emits  a bituminous 
fmell,  leaving  a black  coaly  matter  behind. 

It  refembles  gagat  coal  ; after  burning,  it  is 
attradable^  by  the  magnet ; it  yields  from  20 
to  30  per  cent, -iron.  , 


It  is  found  in  Saxonyy;  &c. 


DIVISION  HI. 

Ores-  of  iron  in  the  Jlate  inineralifed  by  fulphiir,  or 
fuiphuraUd  iron  ores.  ' They  emit  Julphureous 
vapours  when  torrefied ; they  are  not  foluble  in  . 

. . marine  acid ; they  have  a metallic  lujire,  but  a 
^ different  co-lour  from  the  metal,  the  colour  is 
yellowijh  grey,  paler  than  the  copper  pyrites. — = 
When  in  conta£i  with  air  and  moijlure,  they  de- 
. compofe,  produce  heat,  and  the  fulphur  becomes 
an  acid,  which  then  re-a6ls  upon  the  iron,  and 
forms  thus  martial  vitriol ; when  ' in  contaEl 
with  a clayey  matrix,  it  forms  alfo,  and  at  the 
fame  time  alum. 

Wfen  the  iron  is  to  be  extra^ed  from  thefe  ores, 
the  fulphur  mujl  be  feparated  by  a gentle  heat 
pojjible  to  prez>ent  the  fulphur  from  becoming 
acidified,  and  charcoal  is  added  to  carry  off  the 
calcining  principle  from  the  iron. 


SPEC. 
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SPEC.  XXXI., 

SULPHUR  PYRITES— SULPHUREOUS  ' 
MUNDIK.  : ' 

Germ.  Schwefelkics^ 

Fr.  Tyr'ite  martialeM 
Ital.  N ■ Ferro  pyritofo. 

Hung.  Kovakb. 

Its  colour  is  ftraw  yellow,  with  a metallic 
iuftre.  It  is  found  in  folld  maffes — In  fmaller 
particles -difperfed  in  different  matrixes,  depo- 
fited  upon  various  ftones,  or  of  regular  Ihape, 
as  in  cubes — as  dodecahedrons — in  double  four 
lided  pyramids,  or  as  icofedrons  with  rhom- 
boic  faces  ; the  alternate  faces  are  ftrlated  ; it 
is  harder  than  copper  pyrites,  and  ftrikes  fire 
Vvith  fteel. 

It  is  found  In  various  metalliferous  mountains, 
and  frequently  in  coal  ftrata  and  indurated 
clay. 


SPEC, 
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SPEC.  XXXII. 

RADIATED  PYRITES. 

Germ.  Strahlkies. 

Ferrum  miner  alt Jatum  pyrites  radiatus. 

Its  colour  is  alfo  ftraw  yellow  ; it  is  found 

in  folid  maffes,  as  renifonn — flalaftitical — bo- 

% 

trioid — with  impreffions  of  fluor — globular  in 
dodecahedrons  and  cubes  i lefs  fhining  than  the 
foregoing  fpecies  ; it  has  a radiated  or  fibrous 
texture,  and  is  more  brittle. 

It  is  frequently  found  in  Schneebcrg  and 
Freiberg. 


SPEC.  XXXIIL 

’ HEPATIC  PYRITES. 

Germ.  Leber  kies. 

Wall.  Pyrites  fufcus. 

Werner.  Ferrum  mineralifatum  pyrites  hepa 

iiCUSm 


Its 
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Its  colour  is  brown,  'fteel — and  yellowilh 
brown.  It  has  loft  its  metallic  luftre  by  a 
flight  degree  of  decompofitioii. 

It  is  found  in  folid  mafles,  tubular,  arbores- 
cent, cellular,  ftalacflitical,  globular,  and  with 
pyramidical  and  conical  impreffions^  in  fix  fid- 
ed  plates,  in  cubes,  as  fix  fided  prifms,  and 
fix  fided  pyramids. 

It  contains  a little  more  iron  than  the  fore- 
going fpecies. 

It  is  found  frequently  near  Cremnitz  in  Hun- 
gary, and  near  Freiberg. 


spec!  XXXIV. 

CAPILLARY  PYRITES. 

Germ.  Straalkies. 

Fenum  mineralifatum  pyrites  Capillaris. 

Its  colour  is  deep  cr^am  yellow;  it  exJiibits 
long  capillary  fiiining  cryftals,  and  is'  found 
near  Schneeberg — Annaberg — Johanngeorgen- 
ftadt,  in  the  mine  Adolphus,  upon  quartz, 
&c. 


'I 
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SPEC.  XXXV'. 

t ' 

MAGNETICAL  PYRITES. 

9 ^ ^ ' 

Germ.  Magnetifcher  Kies. 

Its  colour  is  generally  the  intermedium  be- 
tween cream  'yellow  and  copper  red.  It  is 
found  folid,  and  difpcrfed  in  other  Pones ; it  is 
fhining,  and  has  a compact  texture,  is  brittle, 
and  is  flightly  attra<flcd  by  the  magnet. 

Some  mineralogills  place  plumbago  amongft 
the  iron  ores,  as  it  certainly  contains  iron  ; but 
I have  defcribed  it  amongft  the  inflammable 
fubftances  in  the  firft  volume. 

As  to  the  manner  of  aflaying  iron  ores,  for 
the  purpofe  of  making  a calculation  of  the 
(puantity  of  metal  which  may  be  cx trailed  from 
the  ore;  when  to  be  wrought  on  a large  fcale, 
the  following  methods  have  been  found  to  an- 
fwcr  the  purpofe  very  accurately  ; 

■ A certain  quantity  of  the  ore  which  is  to  be 
aflayed,  is  firft  reduced  to  fmall  particles, 
and  torrified  by  a gfntle  heat,  not  ftronger  than 
is  required  to  feparate  the  molfturc,  and  to  vo- 
latilife  the  fulphur,  if  the  ore  contains  any, 
which  is  eafily  perceived  by  the  fmcll  during 

the 
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the  toiTifa(flion.  When  the  molflnre  and  ful- 
phurare  feparated,  four  parts  of  the  remaining 
ore  is  to  be  mixed  with  an  equal  quantity  of 

t 

common  fait,  or  muriate  offoda  (which  has  been 
previoujly  deprived  of  the  cryjlallijing  water,  by 
fiirring  it  in  an  earthen  fiat  vejfel  over  fire)  and 
with  the  fame  quantity  of  a mixture  of.  equal 
parts  of  fluor  and  pure  lime,  and  half  a part 
of  charcoal.  This  mixture  is  kept  red  hot  in 
a crucible  covered  with  charcoal,  for  | of  an 
hour,  after  which  the  iron  contained  in  that 
quantity  of  ore,  is  found  in  a metallic  ftate  fe- 
parated in  the  bottom  of  the  crucible. 


Or  in  another  zvay  : 

Four  hundred  grains  of  calcined  borax,  forty 
grains  of  flacked  lin'te,  and  two  hundred  grains 
of  the  ore  to  be  affayed,  are  mixed  together. 
The  rpixture  is  pulverifed,  and  placed  in  a lined 
crucible,  which  is  to  be  covered.  The  heat 
of  a forge  furnace  is  then  fufficient  to  effedt  the 
reduction  of  the  metal,  which  is  generally 
done  in  the  courfe  of  half  an  hour.  This  me- 
thod Mr.  Chapftal  has  alfo  adopted. 
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In  the  moijl  or  humid  ivay  : 

This  way  of  affaying  the  ores  of  iron,  is  at- 
tended with  more  difficulty.  I found  the  fol- 
lowing method  the  moft  Ample  one  : A certain 
C2uantity  of  iron  ore  is  reduced  to  powder,  and 
digefled  with  about  fix  parts  of  marine  acid, 
which  takes  up  the  iron,  and  fuch  earths  as  are 
' foluble  in  that  acid,  and  leaves  the  Alex  and. 
the  fulphur  behind ; after  which,  the  folution 
is  to  be  faturated  with  potaAi,  (or  if  the  ore 
contains  any  copper,  with  volatile  alcali  or 
ammonia)  which  precipitates  the  iron  in  the 
ftate  of  ca/x  or  oxydj  along  with  the  diflblved 
earths;  the  precipitate  is  then  well  dried,  and 
ftrongly  heated  or  calcined,  after  which,  it 
is  pulverifed,  and  put  in  digeftion  with  dr- 
luted  nitric  acid,  which  then  takes  up  all 
the  earths,  together  with  the  other  hetero- 
geneous fubftances,  and  leaves  the  iron  be- 
hind, which,  on  account  of  its  being  fo  highly 
oxydated  or  calcined,  lofes  its  folubility  in  that 
acid  ; it  is  then  well  waffied,  freed  from  acid, 
and  afterwards  recovered  by  charcoal,  or  any 
other  inflammable  matter  of  that  nature,  which 
has  a Ilronger  affinity  to  the  oxygen  than  the 
iron,  and  which  carries  the  calcining  principle 
ofl  ; the  rcgulus  thus  found  in  the  bottom  of 
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the  crucible,  In  which  the  precipitate  had  been 
recovered'by  charcoal,  indicates  the  proportion 
of  the-  metal  contained  in  a given  quantity  of 
the  ore. 

With  regard  to  the  procefs  for  working  or 
treating.  Iron  ores,  on  a large  fcale,  attention 
muft  be  paid  to  the  flate  and  condition  of  the 
ore  which  is  to  be  wrought,  as  well  as  to  the 
nature  of  the  heterogeneous  fubftances  which 
generally  attend  the  ores,  as  Iron  is  hardly  ever 
found  in  Its  free  or  feparate  ftate.  - 

The  chief  fubftances  or  minerallfers  by 
which  the -nature  and  flate  of  Iron  is  dif- 
ferently altered,  and  w'hich  are  particularly  to' 
be  confidered  in  the  procefs  of  working  the 
common  and  richefl;  iron  ores,  are  fulphur, 
oxygen,  or  the  hafts  of  pure  air,  carbonic  acid, 
or  fixed  air;  limeftone  and  clay  are  to  be  con- 
fidered as  the  general  matrixes  of  the  rich  iron 
ores. 

The  principal  obje<ft  of  the  operator,  in 
working  the  different  iron  ores,  confifls,  there- 
fore, firft,  in  feparating  the  moiflure  and  ful- 
phur, or  all  that  can  be  volatilifed  by  mere 
heat,  by  the  procefs  of  torrifadtion ; for  that 
purpofe,  the  ore  is  firft  reduced  to  fmall  pieces, 
and  mixed  with-  coals ; the  mixture  is  then 
raifed  up  in  large  flat  heaps  or  beds,  about  two 
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or  three  feet  High,  the  outfide  or  upper  part  is 
placed  in  a clofe  manner,  in  order  to  prevent 
the  acceflion  of  the  pure  air  during  the  ignition 
and  evaporation  of  the  fulphur,  &c. 

I The  fuel  is  then  kindled,  and  the  moifture 
and  fulphur  gradually  evaporate.  After  the  ' 
fulphur  is  thus  feparated,  the  remaining  ore  is 
reduced  to  fmaller  pieces,  and  mixed  with 
charcoal,  or  with  coals  freed  from  fulphur, 
and  if  the  iron  ore  is  mixed  with  clay,  then 
burned  limeftone  is  alfo  added ; and  if  lime- 
ftone  is  the  matrix  of  the  iron,  then  a certain 
portion  of  clay  is  to  be  added,  in  order  to  ren- 
' der  the  matrix  more  fufible,  and  to  admit  the 
metal  to  feparate,  which  is  recovered  by  the 
addition  of  charcoal,  which  feparates  the  ox- 
ygen by  uniting  with  it,  and  which,  by  the  affift- 
ance  of  heat,  is  carried  off  In  the  (late  of  car- 
bonic acid  or  fixed  air,  whilfl:  the  metal  on 
account  of  its  fuperior  fpecific  gravity,  fub- 
fides  or  finks  to  the  bottom  of  the  furnace,  and 
leaves  the  fufed  and  fcorified  matrix  floating 
on  its  furfacc  in  the  fmelting  furnace.  The 

heat  in  the  furnaces  is  much  increafed  by  large 

% 

bellows  or  blafl;  works,  which  I have  feen  in 
great  perfedion  at  Mr.  Wilkinfon’s  iron- 
works in  different  places  of  England,  who,  by 
that  contrivance,  is  capable  of  melting  a larger 
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quantity  of  iron  ore,  and  alfo  In  a fliorter  time 
than  in  the  ufual  manner. 

When  the  metal  is  found  feparated  from  the 
flag,  and  running  in  the  bottom  of  the  furnace 
in  a perfect  fufed  and  liquid  date,  an  opening 
is  made  in  the  fide  of  the  bottom,  to  let  the 
metal  run  out,  which  by  other  contrivances,  is 
conducted  into  forms,  moulds,  or  cads,  which 
are  to  be  filled  with  the  metal. 

The  metal  thus  obtained  is  called  pig  iron, 
or  cad  iron,  which  is  brittle,  and  does  not  ad- 
mit to  be  hammered  or  extended,  but  it  can 
be  rendered  fo,  by  heating  and  hammering; 
for  this  purpofe,  the  pig  iron  is  melted  again 
in  a different  furnace,  and  frequently  dirred 
while  in  the  date  of  fufion  ; after  which,  it  is 
carried  to  the  forge  hammer,  or  which  is  more 
convenient  and  advantageous,  in  making  large 
bars  of  cad  iron,  it  is  palled  betwixt  two 
large  and  heavy  Iron  rollers,  which  Mr.  Wil- 
kinfon  has  very  ingenioudy  invented,  and  by 
which  means,  large  bars  of  iron  can  be  con- 
fiderably  extendi  d.  I faw  bars  of  iron  of  four 
feet  long,  and  from  four  to  five  inches  thick, 
pafling  in  the  courfe  -of  five  feconds  through 
the  rollers,  and  which  w'ere  extended  to  twelve 
feet  long,  and  proportionally  flat  ; during 

which,  the  iron  was  at  the  fame  time  freed 
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from  its  impurities,  like  what  takes  place  b}’’ 
hammeriper  the  heated  call  iron,  but  which  is 
a much  flower  operation. 

The  thus  flattened  bars  about  two  inches 
thick,  are  cut  even  by  a large  pair  of  feiflars 
directed  by  the  power  of  the  fleam  engine, 
which  cuts  it  as  a pair- of  common  fmall  feiflars 
would  cut  a plate  of  lead.  The ‘flattened  bars 
are  then  made  to  pafs  betwixt  another  pair  of 
iron  rollers,  by  means  of  which,  they  are  flill 
more  flattened,  and  at  the  fame  time,  cut  into 
narrow  and  long  thinner  bars,  in  which  flafe, 
the  iron  is  malleable  and  ready  for  fale. 

Caft  iron  is  brittle,  and  has  a granular  tex- 
ture, which  is  changed  into  a fibrous,  when 
rendered  malleable. 

, All  iron  contains  charcoal,  and  a certain 
portion  of  oxygen,  which  gives  it  its  hardnefs, 
and  without  which,  iron  would  be  a foft  metal. 
From  the  different  proportion  of  thefc  twoTub. 
ftances  depend  the  different  qualities  of  iron, 
for  we  find  that  crude  iron  urged  by  a violent 
heat  in  a clofe  vclfel,  affords  the  carbonic  acid 
.or  fixed  air,  and  paffes  to  the  flate  of  foft  iron ; 
the  fixed  air  is  thus  compofed,  as  the  oxygen 
or  the  calcining  principle  unites  with  the  car- 
bone,  and  by  afliflance  of  hear,  is  brought  into 
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the  ftate  of  gaz,  which  exhales  and  leaves  the 
iron  in  a purer  ftate. 

That  kind  of  iron  which  contains  an  exccfs 
of  Carbone,  may  therefore  be  improved  or  mc’- ' 
liorated  by  ftirring  it,  while  in  the  ftate  of  fu- 
fion,  and  while  it  is  running  out  of  the  furnace; 
.or  it  may  be  expofed  for  a longer  time  to  the 
adVion  of  the  bellows  or  blaft-work  when 'melt- 
ed, and  the  fmalleft- quantity  of  charcoal  made 
ufe  of ; but  when  the  two  before  mentioned 
principles  are  mixed  in  a due  proportion  with 
the  iron,  the  cad  iron  requires  only  the  adtion 
of  heat,  to  bring  it  to  its  proper  date.  When 
the  calcining  principle  preponderates,  the  adlion 
of  the  bellows  mud  be  lefs  applied,  and  the 
metal  mud  be  mixed  or  penetrated  with  a 
greater  portion  of  charcoal,  in  order  to  carry 
off  the  fuperabundant  portion  of  oxygen. 

Steel  only  differs  from  iron,  as  it  contains  a 
great  portion  of  carbone,  and  hence  arifes  its 
being  unalterable  in  fire  when  expofed  to  it  in 
a veffel  excluded  from  the  -acceffion  of  pure 
air;  but  when  repeatedly  heated,  and  expofed 
to  the  atmofphere,  it  returns  to  the  date  of 
iron  again. 

Some  iron  is  malleable  when  red  hot,  but  is 
brittle  when  cold;  fuch  iron  melts  eaficr  than 
the  malleable  kind,  and  its  beintr  brittle,  is 
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probably  owing  to  a fmall  ^portion  of  phos- 
• phoric  acid,  as  other  iron  melted  with  phos- 
phate of  iron,  becomes  evidently  brittle. 

The  iron  obtained  from  pyrites,  is  more 
readily  foluble  in  acids,  and  more  magnetic ; 
it  is  malleable  in  white  heat,  and  alfo  when 
cold,  but  it  is  brittle  when  red  hot. 

Steel  is  harder  than  Iron,  more  elaftic,  not 
eafily  afled  upon  by  acids,  and  takes  a higher 
polifli.  The  brown  iron  ores,  which  contain 
a fmall  portion  of  manganefe,  are  found  to  be 
the  beft  for  the  procefs  of  making  fteel.  This 
procefs'is  vei^  fimple  ; — bars  of  iron  are  placed 
in  a ftratified  manner  with  charcoal,  and  ex- 
pofed  to  a white  heat,  after  which,  they  are 
reduced  to  thinner  plates,  and  har.dened  by 
putting  them  fuddenly  into  cold  water.  Or  12 
6r  15  pieces  of  iron  plates  are  foldered  together, 
after  being  expofed  to  a white  heat ; they  are 
then  hammered  and  extended  again  into  bars, 
&c.  In  certain  parts  of  Germany,  it  is  done 
by  cementation,' that  is,  by  placing  iron  in  a 
ftratified  manner,  with  a mixture  of  16  parts 
of  lamp-black,  8 parts  of  charcoal,  8 of  allies, 
and  5 of  muriate  of  foda. 
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GENUS  VI. 


COPPER. 

CUPRUM. 

Fr.  Cuivre.  Germ.  Kupfer. 

The  alchemifts  diftinguifhed  this  metal  by 
the  name  Venus,  on  account  of  the  facility 
with  which  it  unites  with  other  metals. 

Copper  is  not  found  either  in  fo  many  parts 
of  the  earth,  or  in  fuch  abundance  as  iron. 

From  the  many  purpofes  in  common  life  to 
which  it  is  applied,  it  is  a very  valuable  me- 
tal ; but  it  fhould  never  be  forgotten,  that  it 
is  a poifonous  one,  and  hence  more  caution 
fhould  be  ufed,  than  generally  happens,  in 
preparing  culinary  and  pharmaceutical  utenfils 
' of  it.  From  the  ignorance  or  negligence  of 
cooks  and  operators  in  pharmacy,  concerning 
the  nature  of  many  vegetable  and  other  fub- 
flances  which  they  boil,  or  otherwife  prepare, 
in  copper  vefTels,  much  mifchief  often  enfues, 
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both  food  and  medicine  being  therebj' rendered 
naufeous,  noxious,  or  poifonous. 

For  other  purpofes,  copper  is  very  fafe  and 
ufeful,  fuch  as  for  making  diftilling  velTels ; 
for  covering  the  bottoms  of  fliips,  and  the  roofs 
of  houfes  ; for  making  brafs ; bell  metal ; . 
coins,  &c. 

Copper  is  found  in  different  ftates;  in  the 
metallic  (late — in  the  ftate  of  calx — mineralifed 
by  fulphur  and  arfenic — and  united  with  acids, 
or  in  the  faline  ftate.  It  is  alfo  frequently  found 
mixed  with  other  metals.  The  mines  of  Si- 
beria, of  Cornwall,  Anglefey,  of  Sweden, 
Lower  Hungary,  and  Tufeany,  are  the  moft 
produdtive.  The  matrix  of  the  copper  ores  is 
generally  indurated  clay,  quartz,  and  more 
rarely,  limeftone. 

Copper,  when  pure,  has  a peculiar  red  co- 
lour, and  a very  compadl  texture,  with  a nau- 
feous tafte,  and  a difagreeable  fmell  on  friiflion. 
Its  fpccific  gravity  is  — 7,788. 

It  is  very  malleable  and  dudtile  ; it  is  lefs 
hard  and  Icfs  elaftic  than  iron  ; melts  by  a heat " 
104587,  (Fahr.  fcalc)  and  burns  with  a grecn- 
ifh  flame ; it  detonates  in  a red  hot  crucible 
with  nitre,  and  burns  with  a continued  violent 
heat  to  a vitreous  mafs.  Expofed  to  the  at- 
mofpherc,  it  is  cafily  affctflcd,  and  becomes 

covered 
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covered  with  a greenifli  coat ; it  is  foluble  in 
moft  acids,  and  alfo  in  volatile  alcali,  or  am- 
monia, and  exhibits  then  a blue  colour.  With 
the  fluoric  acid,  it  produces  blue  cryftals,  cu- 
bical and  prifmatic;  and  with  the  arfenical 
acid,  green  cryflals.  With  the  fulphuric  acid, 
it  produces  blue  rhoniboic  cryftals,  called  blue 
vitriol,  ul'ed  for  black  dyings.  See.  With  the 
marine  acid,  it  alfo  cryftallifes,  buf  the  cryftals 
deliquefee  in  the  atmofphere.  W'ith  the  ace- 
tous acid,  it  makes  verdigris.  When  in  the 
ftate  of  folutlon  in  acids,  it  can  be  feparated 
from  it  in  the  metallic  ftate,  by  a poliihed 
plate  of  iron.  It  unites  difficultly  with  mer- 
cury, but  adheres  eaflly  to  its  furface  ; it  has 
an  affinity  to,  and  combines  with  fulphur ; it 
has  a ftronger  affinity  to  oxygen,  or  the  cal- 
cining principle,  than  filver,  and  therefore  fe- 
parates  and  recovers  the  filver,  when  in  the 
ftate  of  calx,  as  in  folution  in  acids.  It  unites 
almoft  with  all  metals,  and  with  many,  very 
readily, 

DIVISION  I. 

Copper  in  the  metallic  Jlate^,  or  pojfejjing  all  pro^ 
perties  of  perfect  metallic  copper ^ free  from 
fulphur f arfenic.  and  acids. 
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' SPEC.  I.  ■ ' 

I 

NATIVE  COPPER.  CUPRUM  NATIVUM. 

Germ.  Nalurlich  gewachfen,  or  gediegen~ 
kupfer. 

' ' Ital.  Rame  native. 

Dan.  Naturlig  kobberet. 

Fr.  Cuivre  natif. 

Hung.  Termes  rez. 

This  fpecies  of  native  copper  poflefles  all 
the  qualities  of  pure  copper;  it  is  however 
"never  found  quite  pure,  but  generally  mixed 
with  a fmall  portion  of  gold  or  filv'tr. 

It  is  found  of  an  indeterminate  figure,  in 
folid  and  compad;  malPes ; as  fmall  particles 
difperfed  in  different  fiones  ; in  lamellte;  in 
plates ; arborefeent ; cubical,  and  in  double 
four  fided  pyramids  ; in  oblong  odahedrons. 

Its  fpecific  gravity  is  generally  — 7,788. 

It  exhibits  a bright  luftre  when  feraped  with 
a knife,  but  appears  generally  tarniflied,  as 
blackifli,  brownifli,-&c.  tho’  fometimes  with  its 
natural  colour.  It  is  foft,  flexible,  malleable, 
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and  fufible.  It  is  frequently  found  diffemina- 
ted  in,  cr  accompanied  by  brown  or  reddifh 
iron  ochre,  which  when  hard  and  coYnpadl,  is 
fufceptible  of  a polifh,  and  exhibits  then  a 
metallic  luflre ; or  it  is  found  mixed  in  red 
copper  ore,  and  malachite. 

Its  chief  matrix  is  calcareous  fpar,  quahz, 
petrclilex,  jafper,  and  fliidus.-  The  copper  in 
this  Hate,  may  be  colledted  by  the  mere  pro- 
cefs  of  fufion,  or  fmelting,  after  the  matrix 
has  been  moltly  feparated. 

It  is  found  in  very  confiderable  quantities. 
In  the  Bannat  of  Hungary,  Siberia,' Tufcany, 
Sweden,  Cornwall,  near  Hudfon’s  Bay,  and  on 
the  fliore  of  the  Copper  Ifland,  near  Kamtfch- 
atka,  and  alfo  In  Tranfylvania. 

Copper  is  alfo  found  in  the  metallic  date, 
and  obtained  by  the  procefs  of  precipitation, 
when  the  copper  being  diflblved  in  vitriolic  or 
fulphuric  acid,  is  brought  into  contadl  with  iron, 
which  deprives  the  copper  of  the  calcining 
principle,  and  thus  recovers  it.  This  copper 
is  called  cement  copper.  A great  quantity  of 
copper  is  thus  recovered  by  art,  as  at  the  cop- 
per mines  at  Arklow,  in  the  county  of  Wick- 
low, in  Ireland  ; and  alfo  near  the  Paris  moun- 
tain, at  Anglcfey,  in  North  Wales. 
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DIVISION  II. 

Native  copper  i 7nore  or  lefs  altered  by  the  combi  mu 
tion  with  the  calcining  principle  or  oxygen  j and  ^ 
mixed  with  different  other  fuhjlances,  as  fixed 
airy  oxyd  or  calx]  of  irony  jerruginous  clay,  and 
exhibiting  various  colours.  The  fpecies  belong- 
ing  to  this  divifiony  contain  no  fulphury  or  at 
leajl  not  in  fuch  a proportion  as  to  be  miner alijed 
by  it ; they  are  all  more  or  lefs  brittle j and  re- 
ducible to  powder.  They  require  charcoal  to 
recover  the  ?netal  by  fufioHy  but  no  torrifadlion. 
The  copper  is  e'afily  difcovered  by  fufing  a little 
with  borax  upon  charcoal,  by  means  of  the  blow- 
pipe, or  by  dijfolving  a little  of  the  powdered  ore 
in  fulphuric  acid,  in  which  the  copper  is  dif- 
covered by  means  of  a poUJhed  iron  plate  placed 
in  the  folution. 


Oxy  dated  copper  ores  with  fcarcely  any  fixed  air, 
not  effervefcing  with  acids. 
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SPEC.  li. 

OXYD  OF  COPPER,  OR  COPPER  COMBINED 
WITH  THE  CALCINING  PRINCIPLE. 

Werner.  Kupfer  Ziegel  erz* 

Lat.  Cuprum  ochraceum  lateritium, 

Fr.  Oxyde  de  cuivre, 

Cronfledt.  Miner  a cupri  calciformts  pur  a 
. rubra. 

i 

Wallerius.  Cuprum  corrofum  & folutum  e 
mineris  cupri  deJiruEtiSy  ^c. 

Alfo  called  Copper-malm. 

Mr.  Werner  notices  two  varieties  of  this 
kind  of  oxyd  of  copper,  which  differ  from  each 
other  as  to  coherency  and  colour  ; and  which 
he  diftinguilhes  by  the  name  Kupfer  Ziegel  erz, 
which  fignifies  copper  ore  of  the  colour  of  red 
bricks. 
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Var.  I.  Red  Oxyd,  or  Calx — of  Copper  of  Ait 
Earthy  appearance. 

, Wern.  Erdiges'Kupfer  Zteg&rerz, 

Cuprum  ochraceum  lateritium  friabile. 

It  is  of  a hyacinth  colour,  or  reddilh  brown; 
It  is  found  in  compadt  lumps,  fprinkled  in  the 
< Hate  of  fmall  particles — coating  other  copper 
ores.  It  is  eafily  pulverifable,  and  ftains  paper 
-confiderably.  . • , 

Var.  2.  Indurated  Oxyd  of  Copper. 

I , 

Warn.  • Ferhdrtetes  Kupfer  Ziegel  erz- 

Cuprum  ochrae,  later  it,  in  dura  turn, 

Wallerius.  Miner  a cupri  picea. 

.•  Svved.  Techerz.  ' 

Its  colour  refembles  brown  pitch,  fome- 
times  the  colour  of  hyacinths,  or  alfo  (led  grey 
and  brownifli  red. 

It  is  found  in  various  places  : at  Orrowizza, 
in  the  Bannats;  at  Kamfdorf,  in  Saxony.  It 
feems  to  be  a mixture  of'  red  copper  ore,  and 
brown  iron  ftonc. 


It 
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•It  yields  generally  from  20  to  50  p.er  cent, 
copper,  and  contains  frequently  a' portion  of. 
filver. 

0 

To  thefe  varieties  may  be  added  the  Brown 
Copper  ore,  or  Hepatic  Copper. 

Germ.  Lehererz.  Fr.  Ctiivee  Hepntiqiie. 

It  is  chiefly  compofed  of  oxyd  of  copper  and 
iron,  or  of  red  vitreous  copper  mixed  with 
oxyd  of  iron.  - 

Its  colour  Is  brown  ; it  is  fometimes  in  an 
earthy  and  friable  flate,  fometimes  compaeft . 
and  hard.  It  is  occafionally  found  flaladfitical, 
has  a fhining  texture,  is  met  with  in  the 
Bannats  in  Hungary,  and  probably  originates 
from  copper  pyrites. 

It  contains  from  2 to  20  per  cent,  copper. 

The  BLACK  COPPER ; Cuprum  ochraceum 
fuU^inofum,  Cronftedt.  Ochra  cupri  impum 
fx'iahili  ferro  mixta,  feems  to  belong  to  the 
above  fpecies,  and  to  be  derived  from  the  py- 
ritical  copper  ore,  wdiich  has  undergone  a cer- 
tain change  ; its  colour  is  generally  brownifli' 
black ; it  is  found  in  a friable,  or  in  a powdery 
(late,  coating  copper  pyrites,  or  alfo  in  a 
Gompadt  flate,  accompanied  by  malachites. — 

K 2 It. 
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It  is  found  in  Hungary — at  Freiberg  in  Saxoriy; 
and  Fahlum  in  Sweden. 

B.  Red  copper  ores,  or  oxyd  of  copper ^ containing 
fixed  air  or  carbonic  acid.  They  effervefce 
'with  acids. 


SPEC.  III. 

RED,  VITREOUS  OR  SHINING,  COPPER  ORE. 

. < 

Red  Copper  Glass. 

Germ.  Rothes  Kiipfer  erz, 

Fr.  Chaux  rouge  de  cuivre  ou  oxyde  de 
cuivre  rouge, 

Swed.  Red  Kopper  Malm. 

Dan.  Rod  Kobberkalk, 

Hung.  Veres  rez  hfvany. 

Cron  ft.  Miner  a cupri  calciformis  pur  a & /«- 
durata  colore  rubro, 

Wallcrius.  Cuprum  miner  a folidaj  colore 
I rubro,  ^c. 


Thii 
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This  fpecies  of  copper  ore  confifts  of  copper, 
fixed  air,  and  a fmall  portion  of  oxygen.  It 
is  generally  of  a brown  or  brownilh  red  colour, 
and  has  fometimes  an  earthy  appearance;  it  is 
frequently  mixed  with  other  copper  ores,  as 
the  green  copper  ore.  It  is  found  in  fmall 
longilh  cryftals — has  a fine  texture,  and  re- 
fembles  cinnabar;  when  expoled  to  a ftrong 
heat,  it  becomes  blackifli.  It  contains  fre- 
quently above  60  per  cent,  copper. 

Its  matrix  is  generally  ferruginous  clay;  fo 
it  is  found  in  the  Bannats  of  Hungary, 

The  following  three  fpecies  feem  to  differ 
only  by  exhibiting  a different  texture,  and  by 
a different  degree  of  coherency,  , 


SPEC.  IV. 

-COMPACT  RED  COPPER  OPvE.  , 

Werner.  Dichtes  rothes  Kupfererz. 

Cuprum  ochraceum  ruhrum  denfum,  ' 

Its  colour  is  generally  the  intermediate  be- 
t^ween  lead  grey  and  cochineal  red.  It  is  found 

K 3 folid— 
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folid — intcrfperfed  of  an  indeterminate  fhape — 
perforated,  and  exhibiting  alpftre  intermediate 
between  vitreous  and  metallic. 

It  is  net  tranfparent,  and  gives  ^ blood  red 
trace  when  rubbed  or  feraped.  It  is  generally 
accompanied  by  native  copper,  and  contains 
often  above  70  per  cent,  copper,  and  a great 
quantity  of  fixed  air. 

It  is  found  in  Cornwall — near  Rhein  Breiten- 
bach  in  Colonia — Norway — and  near  Kamfdorf 
' in  Saxony.  , 


SPEC.  V. 

LAMELLATED  ^ED  COPPER  GLASS. 

Germ.  BVdttriges  rothes  Kupfer  glajferz. 

Its  colour  is  the  intermediate  between  blood 
red  and'  cochineal  red  ; it  is  found  in  folid 
pieces,  difperfed  through  other  ores,  in  reni- 
lorm  detached  pieces,  in  double  four  Tided 
pyramids,  in  cubical  cryfials  adhering  to  each 
other.  It  is  ftrongly  fliining;  has  a lamcllated 
texture;  gives  a blood-red  trace,  and  is  bpit- 
tic.  Its  matrix  is  generally  ferruginous  quartz. 

It  is  found  in  Siberia-— Hungary,  &c. 
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SPEC.  VL 

FIBROUS  OR  CAPILLARY  RED  COPPER  GLASS. 

I 

Cuprum  ochraceum  rubrum  plumofum. 

Its  colour  is  crinifon  red ; it  is  found  in  the 
Hate  of  capillary  cryllals,  and  called  Kupfer- 
bliite,  in  fmall  flacky  pieces.  It  is  fhining, ' 
and  is  found  accompanied  by  brown  iron  ochre, 
malachite  and  native  copper. 

It  is  found  in-  Siberia — Freiberg — Rhein- 
breitenbach,  and  in  Hungary. 

C.  Blue  copper  ores. 


. SPEC.  VII. 

* 

BLUE  COPPER  ORE,  AZURE  COPPER  ORE. 

Germ.  Kupfer  lafur,  Blau  Kupferer%, 

, Fr.  Mine  de  cuivre  azuree,  ou  cuivre  ml- 
neraliJS  par  I’acide  aerieny  petite  portion 
d’air  pur  & d'eau  & une  grande  quantUe  de 
matiere  de  la  chakur—chaux  bleue  de 
cuivre, 

K 4 Oxy 
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Oxy — carbonate  of  copper, 

Ital.  Rome  lazzureo. 

Hung.  Lazur  koves  rez  afuany. 

Svvcd.  Koppar-lazur, 

[ Dan.  Blaae  kohberkalk. 

Wallerius.  Cuprum  lazureum. 

In  this  fpecies  of  ore,  the  copper  has  com- 
bined with  the  calcining  principle — with  car- 
bonic acid  and  water.  It  is'foluble  in  nitric 
acid,  and  the  ore  requires  only  heat,  and  a 
fmall  portion  of  charcoal,  to  recover  the  me- 
tal. ' 

f This  fpecies  appears  in  different  ffates,  as 
' to  compadinefs  and  fhape,  which  are  defcribed 
under  the  two  following  varieties. 

Var.  I.  Blue  friable  copper  ore. 

I 

t 

Cuprum  ochraceum  azuleum  friabile. 

This  kind  has  generally  an  earthy  appear- 
ance: its  colour  is  fky-blue,  or  fmalt-blue^ 
It  is  generally  found  in  a powdery  flate,  feldom 
'compadt ; it  flains  a little  ; "is  found  coating 
' different  flones,  &c.  and  has  yielded  by  analy- 
lis,  69  parts  of  copper,  29  of  carbonic  acid, 
and  2 of  water.  ' ' 
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It  is  found  in  Poland,  Saalfeld  in  Thuringia, 
and  in  Siberia. 

t 

Var.  2.  Compact  radiated,  or  fibrous 

AZURE  COPPER  ORE. 

Cupru'm  ochraceum  azuleum  radiatum  folidum. 

Its  colour  is  generally  fmalt — blue,  or  azure 
blue.  It  is  feldom  found  in  large  folid  maffes, 
but  frequently  in  fniall  particles  difperfed 
through  different  ftones^ — ftahdtitical — botrioid 
— often  alfo  exhibiting  a regular  figure,  as  flat 
rhomboic  cryftals,  or  the  rhomboic  odtahedron 
— flat  rhomboic  tetrahedral  prifms,  termina- 
ting,in  dihedral  fummits — lenticular,  &c.  It 
is  fhining  ; has  a radiated  texture ; leaves  a 
Iky  blue  trace  ; is  brittle,  and  effervefces  with 
acids. 

It  is  found  at  Kamfdorf,  in  Tyrol,  at  Saal- 
feld, Zellerfeld,  &c. 

D.  G;  ■een  copper  ores. 

The  following  three  fpecies  differ  from  each 
other j as  to  compaEinefs^  appearance  of  texture^ 
^c.  and  differ  from  the  foregoing  blue  copper  oreSy 
in  the  colour ^ and  different  proportion  of  component 
parts.  They  contain  more  carbonic  acidy  and  lefs 
pxygen. 
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SPEC.  VIII. 

* 

COMPACT  MALACHIT.— GREEN  COPPER 
’ ORE  COPPER  COMBINED  WITH  CAR- 
BONIC ACID,  WATER,  AND  A SMALL 

PORTION  OF  THE  BASIS  OF  PURE  AIR. 

• * • 

. Fr.  Cuivre  miner alife  par  Vacide  aerien, 

. r air  pure  Veau;  ou  mine  de  cuivre^ 

verte. 

Germ.  Griin  kupfererz. 

Lat.  Cuprum  ochraceum  malachites. 

f * »* 

This  ore  generally  exhibits  a very  fine  grafs 
green,  emerald  green,  or  apple  green  colour, 
fomcfimcs  approaching  to  the  colour  of  verdi- 
gris.,  ’ . - 

It  is  found  in  folid  mafiTes  of  an  indetermi- 
nate fliape — in  fmall  particles  interfperfed 
with  different  matrixes,  in  kidney  fhaped  pie- 
ces, or  botrioid,  compofed  of  concentric  lay- 
ers— flaladtitical.  It  has  a filky  luflre,  and  js 
hard  enough  to  take  a fine  pohlh  like  marble. 
Its  texture  is  generally  fibrous  or  radiated  ; it 
effcrvefccs  ftrongly  with  acids,  recovers  be- 
fore the  blow-pipe,  without  any  additional 

fubflance ; 
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; . 

fubftance  ; and  feems  to  be  formed  from  a gra- 
dual depofition  of  water,  containing  calx  or 
oxyd  of  copper,  in  the  manner  ftaladlitical 
calcareous  fpar  is  formed.  Its  fpecific  gravity 
is  generally  — 3,641.  It  contains  often  from 
60  to  70  per  cent,  copper.  ^ 

The  matrix  is  chiefly  quartz. 

It  is  found  in  Siberia,  Hungary,  and  in 
•Wales. 

' > 

♦ 

SPEC.  IX.  ' 

' 

SATTIN-LIKE  GREEN  COPPER  ORE,  OR 
•'  RADIATED  MALACHIT. 

. ' - I 

Lat.  Cuprum  ochraceum  malachites  fetaceus. 
Germ.  Sammt-erz» 

Fr.  Mine  de  cuivre  foyeufe. 

It  is  alfo  frequently  of  a very  fine  emerald 
green  colour,  and  is  found  in  fibrous  compacT 
mafies,  or  in  fmall  particles  difperfed  through, 
or  depofited  upon  various  flones ; but  moftly 
fafcicular,  or  in  fmall  bundles  compofed  of 
thin  needle  fhaped  cryflals  difperfed  in  a radi- 
ated, or  diverging  manner. 

The  cryftals  have  a filk  luftre.  They  eflfer- 
vefce  with  acid. 


It 
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. It  is  found  near  Freiberg,  Saalfeld,  near 
Zellerfeld,  and  Lauterberg  on  the  Harz,  in 
Hungary  and  Tyrol. 

/ 

S 

t 

SPEC.  X. 

MOUNTAIN  GREEN  COPPER  ORE. 

Lat.  Aerugo  'nativa  ? Chryfocolla. 

Fr.  Verd  de  montagne  ou  chaux  de  cuivre 
verte. 

Ital.  Verde  di  'montagna, 

Swed.  . Kopper  grant, 

Dan’.  Gron  kobberkalk," 

Its  colour  refembles  verdigris,  fometimes 
approaching  to  emerald  green.  It  is  found 
folid^or  in  compadt  mafles — in  fmall  particles 
difperfed  in  Rones — or  coating  various  ores  ; 
it  has  a dull  appearance,  very  feldom  any  mark 
of  luftre  ; its  texture  is  conchoidal ; it  is.  foft, 
and  docs  not  effervefee  with  acids.  It  yields 
from  6o  to  70  parts  of  copper,  the  reft  is 
chiefly  oxygen,  or  the  calcining  principle. 

It  is  found  in  Siberia,  at  Nertfchinfk. 
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SPEC.  XI. 

FERRUGINOUS  GREEN  COPPER  ORE. 

I 

Cuprum  ochraceum  ferruginofum,  ' 

/ 

The  ferruginous  copper  ore  is  found  in  two 
different  Hates ; as  earthy,  and  in  the  Hate  re- 
fembllng  flags. 

The  firH  kind  is  the  earthy  ferruginous  cop- 
per ore. — Cuprum  ochraceum  'ferruginofum  ter- 
rofum- 

It  has  generally  an  olive  green  colour,  and 
no  luHre,  an  earthy  texture,  and  is  very  fria- 
ble. It  is  found  in  compadt  lumps,  and  alfo 
frequently  in  the  Hate  of  fmali  particles  dis- 
perfed  through  various  Hpnes. 

It  is  fol able  in  muriatic  acid  with  efferves- 
cence, and  the  folution  occafions  a blue  pre- 
cipitate with  prufliate  of  potafli,  or  phlogiHi- 
cated  alcali,  owing  to  the  mixture  of  iron. 

It  is  compofed  of^copper,  iron,  oxygen,  and 
carbonic  acid. 

It  is  found_ncar  Saalberg. 

The  other  kind  of  ferruginous  copper  ore— 
Cuprum  ochraceum  ferruginofum  fcoriaceum — ex- 
hibits 
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hibits  generally  a leek  green  colour,  or  the 
green  colour  of  piftachio  nuts. 

It  is  found  folid  and  Interfperfed  in  different 
ffones-;  it  is  a little  fhining  with  a fat  luffre  ; 
has  a conchoidal,  texture ; no  tranfparency, 
and  is  foft ; it  leaves  an  olive  green  trace  on 
rubbing. 

It  is  found  near  Kamfdorf,  and  Saalfcld. 


SPEC.  X_II. 

WHITE  COPPER  ORK  COPPER  ALLOYED  WITH 
IRON  AND  ARSENIC. 

Germ.  IVeiJs  kupfer-erz. 

Gniel.  Cuprum  alhidum. 

Wallerius  Sc  Cronft.  Cuprum  ferro  & ar-^ 
fenico  fulphure,  ^c.  mineralifatum. 

Fr.  Miue  de  cuivre  blanche. 

Swed.  IVeifferz. 

Hung.  Fejer  rez  dfvdny. 

Its  colour  is  the  intermediate  between  filver 
and  tin  ; it  has  a metallic  luftre,  is  compadl, 
brittle,  and  when  rubbed  emits  the  fmell  of 
arfcnic ; it  alfo  ftrikes  fire  with  fteel. 


Its 


Copper 143 

its  component  'parts  are  copper,  iron,  and 
arfenic.  It  is  feldom  found  but  at  Lorenz 
Gegentrum ; near  Freiberg,  and  Schneeberg. 


DIVISION  III. 

Copper  ores  miner alifed  by  fulphur,  not  foluble  in 

acid,  . They'  muji  be  torrified  to  feparate  the 

fulphur,  in  order  to  collet  the  metal.  They 

. are  eafily  fujible  by  heat ; emit  a fulphurcous 
/ 

fnelTy  when  expofed  to  the  blow-pipe,  melt 
into  a vitreous . mafs,  and  are  thereby  eafily 
_ diJlinguiJJoed  from  the  other  ores  of  copper. 


SPEC.  XIII. 

/ 

VITREOUS  COPPER  ORE. 

Cron  (led  t.  Cuprum  fulphur  e miner  aUfatum. 
Fr.  Mine  de  cuivre  vitreufe. 

Germ.  Kupfer-glafs,  or  glanz. 

Werner,  .Cuprum  nitidum. 

Svved.  Kopper  gh^fs  erz. 

Dan.  Robber  glas,  or  malm*' 

Hung,  Uveg  rez  ajvany. 


Its 
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Its  colour  is  generally  lead  grey,  purple  and 
brown  ; fometlmes  variegated  ; it  has  a me- 
tallic luftre,  and  a concholdal  texture.  When 
compadt,  its  fpecific  gravity  Is  — to  4,  or 
5,oco. 

It  is  foft  enough  to  be  cut  with  a knife  ; 
and  melts  eafily  before  the  blow-pipe. 

It  is  found  of  regular  Ihape,  as  in  fix  fided 
prifms  accuminated  with  three  faces;  or  in  fimple 
three  fided  and  four  fided  pyramids. 

It  contains  from  60  to  80  per  cent,  of  cop- 
per, the  reft  is  chiefly  fulphur,  and  a fmall 
portion  of  iron. 

The  matrix  is  chiefly  limeftone,  quartz,  and 
clay. 

It  is  found  in  Bohemia,  on  the  Harz,  near 
Freiberg  and  Marienburg  ; alfo  in  Scotland, 
near  Erlkine ; in  England,  near  Middleton 
Lyas  ; in  Siberia,  Norway,  and  Hungary. 


SPEC.  XIV. 

COPPER  PYRITES.— YELLOW  COPPER 

ORE. 

Cron  ft.  Miner  a cupri  pyritacea,  ^ 

Germ.  Kupferkics, 

Ital. 
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ital.  Rame  pirltofo. 

Fr.  Mine  jaune  de  cuivre. 

Swed.  Guhlkoppar  malm. 

Hung.  Rez  kova. 

This  is  the  pooreft,  yet  the  mdft  cdmitiori  of 
the  copper  ores ; it  contains  a larger  portion 
of  iron  than  the  foregoing  fpecies,  and  the 
copper  is  perfectly  mineralifed  by  fulphur* 

Its  colour  refcmbles  brafs,  fometimes  ap- 
proaching to  the  colour  of  gold.  The  deeper 
the  colour,  the  richer  in  copper. 

It  is  found  in  folid  mafles  of  an  indeterminate 
Ihape,  but  alfo  frequently  of  a regular  one, 
as  in  fimple  three  fided  pyramids,  in  double 
four  fided  pyramids,  in  fix  fided  plates: 

It  has  a ftrong  metallic  luftre,  and  when 
broken,  exhibits  generally  a conchoidal  tex- 
ture. Its  fpecific  gravity  is  --  4,160.  It 
fufes  eafily,  and  is  at  laft  converted  in  a black 
flag.  When  moift  and  expofed  to  the  atmos- 
phere, it  abforbs  the  acidifying  principle  from 
it,  which  is  accelerated  by  the  affiftance  of 
heat ; the  fulphur  it  contains,  becomes  thereby 
an  acid,  which  is  diluted  by  the  moillure,  and 
re-adfs  upon  the  copper,  which  it  diflblves, 
VoL.  II,  L • and 
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and  with  which  It  forms  a fait,  namely,  the 
fulphate  of  copper,  or  vitriol  of  copper. 

Fromithis,  the ‘copper  can  be  feparated  and 
obtained  in  its  metallic  ftate,  by  metallic  iron. 
This  procefs  is  carried  on,  on  a very  large  fcale, 
in  Wales,  at  the  Paris  mountain,  and  at  Ark- 
low,  in  the  county  of  Wicklow,  in  Irehand^ 
where  the  metallic  fait,  or  cement  water  is 
‘partly  found  collefted  in* the  bottom  of  the 
mine,  from  the  rain  water  diflblving  and  walh- 
ing  down  the  fait. 

At  the  Paris  mountain,  the  miners  feparate 
firft  the  fulphur,  which  they  colledt  in  a fub- 
liming  apparatus,  by  heating  a large  quantity 
of  the  pyritical  ore ; after  this,  they  lixiviate 
or  wafh  the  remaining  ore  with  water,  which 
takes  up  the  thus  formed  faline  copper;  the 
copper  is  afterwards  feparated  by  iron  plates, 
fo  as’ to  be  recovered  by  the  iron,  which  de- 
prives the  copper  of  the  oxygen,  or  acidifying 
principle. 

The  thus  collected  copper  is  called  cement 
copper,  which  is  afterwards  edulcorated  with 
water,  gently  dried  and  fufed. 

The  ore  which  remained  from  the  firft  lix- 
Iviation  or  waftiing,  is  then  fufed,  and  is, 
in  that  ftate,  fent  to  Liverpool,  where  it  is  fur- 
ther refined. 
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Siberia,  Hungary,  and  Sweden,  produce  a 
confiderable  quantity  of  the  pyritical  copper' 
ore.  The  matrix  is  frequently  bituminous 
Ihiflus,  heavy  fpar,  and  indurated  clay  j fome- 
times,  petrofilex. 


SPEC:  XV. 


VARIEGATED  COPPER  ORE. 

Germ.  Bunt  Kupfererz, 

Lat.  Cuprum  miner allfatum  variegatum. 


Peacocks  tail  copper  ore, 

\ 

Cuprum  Pjitiacinum* 


This  ore  when  frelh  broken,  appears  copper 
red,  or  tombac  brown,  red  tarnifhed,  purple, 
azure  blue.  Iky  blue  or  green.  It  is  fhining, 
and  has  a conchoidal  texture ; it  yields  from 
40  to  60  per  cent,  copper  ; from  20  to  30  per 
cent,  iron;  and  from  10  to  20  fulphur. 

It  is  generally  mixed  with  yellow  copper 
pyrites,  or  vitreous  copper  ore. 

It  is  found  particularly  fine  in  Siberia,  alfo 
in  the  principality  of  Fauer, 
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It  contains  often  a portion  of  filver ; it  feems 
to  derive  its  variegated  colour  from  the  com- 

O 

mon  copper  pyrites,  having  parted  with  feme 
of  its  fulphur,  which  has  occafioned  the  colour* 


SPEC.  XVI. 

GREY  COPPER  ORE. 

Cronftedt.  Pyrites  ettpri grifeus. 

Fr,  liTiiie  de  ctiivre grife. 

, Germ.  Kupfer  Fahlerz  (fVeiJfguIden  or 
Harz.) 

Swed.  Fakl  Koppererz. 

Dan.  Morkegraae,  or grynig  Kobbermalm* 

\ 

Hung.  Sdrga  rez  afvany. 

Wallcrius.  Miner  a cupri  grife  a. 

I 

This  kind  of  ore  is  chiefly  compofed  of  cojv 
per,  fulphur,  arfenic,  and  filvcr ; fometimes 
it  contains  alfo  antimony,  iron,  lead,  and  filex. 
*'  Its  general  colour  is  whitlfh  grey,  fteel  grer, 
lead  grey,  iron  grey,  and  fometimes  variegat- 
ed. It  is  found  compa(ff,  either  in  lumps  or 
in  fmall  particles  difperfed  in  floncs,  and  not 

unfrcquently 
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Copper. 

unfrequently  exhibiting  a more  or  lefs  regular 
lhape,  as  Ample  three  fided  pyramids,  fix  fided 
prifms.  It  Ihines  with  a luftre,  is  brittle 
and  difficult  to  fufe/)^r  fe. 

It  yields  fometimes  from  20  to  60  per  cent* 
copper ; and  is  generally  accompanied  by  yel- 
low copper  pyrites. 

It  has  been  analyfed  ; and  the  following  fub- 
ftances  were  feparated  : 

16  parts  copper,  34  lead,  16  antimony,  13 
iron,  20  fulphur,  ^ filver  and  2 filex,  in  a hun- 
dred weight. 

It  is  found  in  Siberia;  Saxony;  Sweden; 
Scotland  near  Erfitine ; in  Saxony,  at  Romfdorf 
and  Freiberg;  on  the  Harz;  in  Hungary; 
Tyrol,  at  Catharinaberg  in  Bohemia;  at  Kdp- 
nik  in  Tranfylvania  ; and  alfo  in  Cornwall. 


SPEC.  XVII, 

t 

BITUMINOUS  COPPER,  OR  INFLAMMABLE 
COPPER. 

Gronll:.  Mlnera  cupri  phlogijllca. 

Wallerius.  Cuprum  miner alifatum  materia 
bituminofa  involutum  facie  carbonaria. 

Germ.  Kupferbranderz. 

L 3 


Fr. 


1^0  * Ck>pper,  ' 

Fr.  Cuivre  mele  avec  matter e bltumineufe. 

This  ore  is  chiefly  a mixture  of  bituminous 
coal  and  oxyd  of  copper  ; it  burns  with  a flame, 
and  emits  a bituminous  fmell. 

It  has  never  been  found  of  a regular  fliape. ' 

It  is  met  with  at  'Dalecarlie  in  Sweden ; in 
gary  ; in  the  Elfaz  ; and  Siberia. 


SPEC.  ’ VIII. 

■ARGILLACEOUS  COPPER  ORE— SHISTOUS 
COPPER  ORE. 

Fr.  Cuivre  avec  fulphur,  fer,  & d^argik. 

This  ore  feems  to  confift  of  vitreous  copper 
ore  mixed  with  argillaceous  fhiftus.  Its  colour 
is  brown  or  blackifti ; it  has  a lamellar  texture  ; 
is  difficult  to  fufe,  except  by  the  addition  of 
■ lime-ftone  ; and  yields  fometimes  from  6 to 
10  per  cent,  of  copper. 


SPEC. 


Copper', 
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SPEC.  XIX. 

JBELL  METAL  of  Raspe.  • ' 

This  ore  is  compofed  of  fulphurated  tin,  cop- 
per, and  iron. 

% 

It  was  foupd  in  Cornvvall,  near  Whealrock, 
by  Mr.  Rafpe. 

It  is  very  fcarce. 

DIVISION  IV. 


popper  combined  with  acids. 


SPEC.  XX. 

COPPER  COMBINED  WITH  MARINE  ACID,  OR 
MURIATE  OF  COPPER. 

Fr.  Muriate  de  cuivre. 

Germ.  Salzfaures  Kupfer. 

Its  colour  is  greenifh  ; it  is  compofed  of  mi- 
caceous, quadrangular,  fliining  lamellse,  and 
is  foluble  in  nitric  acid.  The  copper  is  dis- 

L 4 covered 


j^z  Cof-per. 

covered  by  iron  and  ammonia,  and  the  muriatic 
acid  by  a folution  of  filver  in  nitric  acid.  It 
contains  generally  a little  clay ; it  has  been 
brought  from  Peru  in  the  ftate  mixed  with 
land,  by  Mr.  Dombey.  I have  never  feen  it ; 
from  experiments,  I made  to  combine  cop- 
per with  muriatic  acid,  I found  that  the  neu- 
.tral  fait  always  deliquefced  on  expofure  to  the 
atmofphere. 


SPEC.  XXL 

COPPER  COMBINED  WITH  SULPHURIC  ACID, 
OR  SULPHATE  OF  COPPER. 

It  originates  from  the  decompofition  of  the 
pyritical  copper  ore ; and  as  it  is  a'  perfcd: 
faline  fubflance,  I.  have  mentioned  it  already 
.amongft  the  metallic  falts  in  the  firft  volume. 


SPEC.  XXII. 

COPPER  COMBINED  WITH  THE  ACID  OF 
ARSENIC,  ARSENIATE  OF  COPPER.  ‘ 

Germ.  Olivenerz,  or  arfemkal  Kupfererz* 


It 


Copper. 
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It  was  analyfed  by  Klaproth. 

It  has  a deep  olive  green  colour,  fometimes 
the  colour  of  emerald;  it  is  found  in  the  flate 
of  needle  (haped  cryltals — in  oblong  tetrahe- 
dral prii'ms ; the  cryftals  are  tranfparent. 

It  is  found  at  Carrarack,  in  Cornwall,  in 
clifts  of  ferruginous  and  brittle  quartz  ; alfo 
in  Silefia,  near  Jonobach. 

•'  To  aflay  a fulphureous  copper  ore,  two 
drams,  for  inftance,  of  the  pulverifed  dry  ore, 
are  mixed  with  one  dram  of  nitre,  the  mixture 
is  thrown  into  an  ignited  crucible,  and  thus 
detonated,  by  means  of  which,  moft  of  the 
fulphur  is  diffipated  ; the  remainder  is  kept  on 
a ftronger  heat,  until  the  reft  of  the  fulphur  is 
feparated.  After  this  the  mafs  is  ftill  more 
flrongly  urged,  until  the  ore  enters  into  fufion  ; 
a mixture  of  half  an  ounce  of  tartar,  and  one 
dram  of  common  fait,  and  a fmall  portion  of 
charcoal,  is  to  be  added  in  equal  proportion. — 
When  the  effervefence,  which  takes  place,  has 
ceafed,  the  crucible  is  to  be  covered,  and  a 
ftronger  heat  applied  for  half  an  hour,  to  oc- 
cafion  the  copper  to  flow  into  a mafs ; after 
which  the  metal  contained  in  that  quantity  of 
ore,  is  found  in  the  bottom  of  the  crucible, 
adhering  to  the  flag  from  which  it  is  feparated 
by  the  hammer. 


Or, 
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Copper, 


Or, 

t 

\ 

' A certain  quantity  of  the  fulphureous  ore  is 
previoufly  freed  from  fulphur,  by  a gentle  torrl- 
fadtion  ; the  remainder  is  then  weighed,  and 
mixed  with  an  equal  portion  of  a mixture  com- 
pofed  of  2 parts  of  pounded  glafs,  i part  of 
calcined  borax,  and  8 parts  of  charcoal,  and 
fufed  ; after  which  the  metal  is  found  in  the 
bottom  of  the  crucible. 

To  work  the  pyritical  copper  ores  on  a large 
fcale,  the  ore  is  firft  picked  or  forted ; after- 
wards it  is  reduced  to  fmall  pieces,  and  wafhed, 
.to  feparate  the  gangue  and  the  other  foreign 
lighter  fubftances.  It  is  then  roafted,  to  drive 
off  the  mineralifer;  after  which  it  is  fufed  in 
the  blaft  furnjtce.  The  refult  of  this  procefs 
is  the  black  copper  ; which  is  again  fufed  in 
the  refining  furnace,  to  diflipate  all  the  fulphur. 
When  it  is  very  pure,  it  is  poured  into  a broad 
veffel  or  tcfl  ; the  furface  is  then  cooled  by 
throwing  a little  cold  water  on  it,  which  oc- 
cafions  it  to  feparate  from  the  reft.  This  is 
the  copper  in  rafetles,  which  is  then  worked 
by  the  hammer.  This  is  one  of  the  general 
procclfcs  of  working  the  fulphureous  copper 
ores,  which  Mr.  Chaptal  has  alfo  mentioned. 

The 
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The  grey  copper  ore,  or  Kupfer  'fahler%  of 
the  Germans,  which  contains  a portion  of  lilver, 
is  treated  in  the  following  niiinner  : The  ore  is 
firft  toirifitd  by  a gentle  heat,-  to  feparate  the 
fulphur  which  is  collected  in  clofe  veffels ; the 
remainder  is  fufed  per  fe^  during  which  the 
earthy  parts  fcorify,  and  the  metal  feparates  in 
an  imperfed;  ftate ; it  is  again  torrilied  by  a 
ftronger  heat  in  the  open  air,  to  feparate  the 
remaining  fulphur,  whereby  the  iron  becomes 
fcorified,  and  the  copper  and  lilver  feparate  in 
the  ftate  of  a black  mafs ; it  is  afterwards  mixed 
with  four  parts  of  lead,  fufed  and  poured  out 
into  flat  plates.  Thefe  plates  are  again  placed 
upon  iron  plates,  and  covered  with  charcoal, 
and  only  fuch  heat  is  applied  as  will  melt  the 
lead  ; the  lead,  together  with  the  lilver,  melts 
and  runs  from  the  plates,  leaving  the  copper 
behind,  which  is  then  further  recovered,  and 
reduced  to  a perfed  ftate,  by  being  fufed  with 
charcoal.  The  filver  is  afterwards  freed  from 
the  lead,  by  the  procefs  of  cupellation. 


GENUS 


Tin, 
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GENUS  VII. 


STANNUM, 


Germ. 

Zinn. 

Fr, 

V 

Etain, 

Swed. 

Temu 

Ital.' 

Stagno, 

Dan. 

Tinnet, 

Hung. 

Fejer  0;/. 

This  metal  is  employed  for  various  purpofes, 
and  therefore  may  be  clalTed  among  the  valua. 
ble  ones. 

It  is  ufed  for  covering  the  furfacc  of  copper 
vcflels,  to  prevent  the  copper  from  communi- 
cating its  naufeous  and  hurtful  quality  to  food 
or  medicine  which  is  boiled  in  fuch  veflels — 
it  is  ufed  in  the  making  of  looking  glalTcs — 
cliflblved  in  marine  acid  for  callico  printing— 
for  coloured  glaflcs — for  enamel — when  in  the 

ftatc 


/ 


ftate  of  calx,  for  polilhing  pnrpofe^ — and  in 
medicine,  againft  worms,  &c.  i 

Tin  is  found  in  very  few  parts  of  the  world. 
In  comparifon  to  moft  of  the  other  metals. — 
Cornwall  in  England,  and  Bohemia  in  Ger- 
many, are  almoft  the  only  parts  where  it  has 
hitherto  been  found  and  wrought. 

It  is  generally  found  in  the  ftate  of  calx  or 
oxyd,  feldom  with  fulphur.  . . 

It  is  the  lighteft  of  all  the  entire  metals  ; its 
fpecif,  gravity  is  — 7,291. 

It  Is  a very  foft  metal,  and  requires  lefs  heat 
for  fufion  than  any  other  of  the  folid  metals ; 
melting  by  a heat  — 410  of  Fahr.  fcale.  It  is 
very  flexible,  and  produces  a crackling  noife 
when  bent ; its  colour  is  the  intermediate  be- 
tween filver  and  lead  ; it  Is  not  eafily  affedted 
by  the  atmofphere,  nor  by  pure  water ; com- 
bines very  readily,  and  without  the  affiftance 
of  heat,  with  mercury,  and  alfo  with  fulphur 
by  fufion. 

It  is  foluble  in  fulphuric,  muriatic,  and 
acetous  acids,  moft  readily  in  nitro-muriatic 
acid,  forming  a purple  precipitate  when  mixed 
with  a folution  of  gold  ; it  is  likewife  foluble  in 
nitric  acid,  but  it  feparates  again  in  the  ftate  of 
a white  calx,  owing  to  its  having  deprived  the 
iicid  of  its  bafis. 


The 


ts^  , 

The  matrixes  in  which  tin  ores  are  found, 
are  chiefly  quartz,  lithomarge,  grey  grit,  in- 
durated clay,  and  alfo  fome  of  the  primitive 
and  fecondary  rocks. 


SPEC.  I. 

NATIVE  TIN. 

Stannum  nativum. 

Fr.  Rtatn  natif, 

0 

Germ.  Gediegen  zinn. 

It  is  ftill  much  doubted,  whether  the  fpcci- 
mens  which  are  kept  in  a few  coHcdlions  of 
ores,  are  really  native  metallic  tin.  Mr.  Quift, 
it  is  aflTertecl,  difeovered  a fpecimen  in  Corn- 
wall, in  the  year,  1766,  w'hich  had  a lamellar, 
and  fomething  approaching  to  a regular  form  ; 
it  was  embodied  in  quartz,  accompanied  by 
tin-fpar.  I favv  a fpecimen  in  Mr.  Parkinfon’s 
colleftion,  which  I examined  and  tried,  and 
which  was  really  metallic  tin ; but  whether  it 
was  a produd:  of  nature,  I cannot  afl'ert ; it  W'as 
a detached  piece. 

Mr. 


Mr.  Sage  alfo  pofleffed  a fpeclmen  of  native 
tin. 


SPEC.  IT. 

NATIVE  TIN-SPAR. 


Waller.  Miner  a fianni  fpatofa. 

Germ.  IVeiJfer  zinn-fpath* 

Fr.  Mine  d’etain  blanche. 

This  ore  has  been  often  confounded  with 
tungften.  It  has  a milky  white  colour,  femi- 
tranfparent,  refembling  white  heavy  fpar ; It 
has  a vitreous  luftre,  and  frequently  a fibrous 
or  lamellar  texture.  It  is  found  of  irregulai 
lhape,  and  alfo  of  pyramidical  form,  and  ir. 
odtohedrons. 

When  fufed  with  borax,  It  produces  a milk 
white  glafs.  Its  fpecific  gravity  was  found  ~ 
6,007.  It  has  been  found  in  Cornwall, 


SPEC. 


SPEC.  III. 


BROWN  TIN-STONE,  OR  SPAR. 

Germ.  Zinnjlein. 

Fr.  Ktaln  vitreux  ou  oxyde  d'etain. 

Hung.  Barrids  or  feketes  iiveg  fejer  on 
cifvdny. 

By  analyfis  it  has  been  found  to  confift  of 
calx  of  tin,  calx  of  iron,  and  acid  of  tungllen. 
Its  colour  is  generally  brown,  blackifh,  red- 
difh  brown,  cream  yellow.  It  is  found  in  folid 
maffes  ; when  of  confiderable  fize,  it  is  called 
in  Germany,  zimigraupen,  and  when  in  fmall 
pieces,  zinnz/witter. 

It  exhibits  often  a regular  (hape,  as  double 
four  fided  pyramids — four  hded  prifms,  the  an- 
gles of  the  pyramids  are  fometimes  truncated. 
The  cryflals  arefhining,  and  often  femitranfpa- 
rent,  like  pure  brown  colophony,  and  exhibit  a 
conchoidal  texture;  it  is  alfo  called  relin-liketin. 
Its  lurface  can  be  feraped  with  a knife.  Its 
fpccific  gravity  is  zz  6,900.  Sometimes  it  is 
fo  hard  as  to  flrike  fire  with  ftcci. 


It 


It  contains  from  70  to  80  per  cent,  of  tin  ; 
that  found  in  Cornwall  contains  frequently  a 
fmall  portion  of  arfenic,  which  can  be  afcer- 
tained  by  difTolving  it  in  marine  acid',  that  de- 
pofits  the  arfenic  in  the  ftate  of  a black  pow- 
der. 

Tin  ores  of  this  kind,  are  found  in  Cornwall, 
in  Bohemia,  at  the  Schlaggenwalde  and  Zinn~ 
wald  ; at  Altenberg,  in  Saxony.  The  matrix 
is  quartz — fluor — lithomarge-'-grey  grit — and 
pyrites. 


SPEC.  IV. 

STREAM  TIN ^CORNISH  TIN  ORE. 

Fr.  Rtain  limoHeux, 

Stannum  ochraceum  cornuhienfe. 

Its  colour  is  generally  hair  brown,  It  ex- 
hibits no  regular  fhape,  and  is  perfedtly 
opaque.  . Its  fpecific  gravity  is  zz  6,450. 

It  is  found  in  the  Rate  of  fmall  reniform 
pieces,  rounded  or  approaching  to  the  globular 
Ihape  ; fometimes  compofed  of  concentric 
layers,  and  of  a fibrous  or  radiated  texture, 
refembling  the  colour  and  appearance  af  a 
VoL,  II,  j^/I  niere 


piece  of  wood  cut  from  a knotted  tree,  whence 
it  is  called  wood-tin,  in  German,  holz-zinn\ 
but  this  kind  is  now  very  fcarce.  • 

This  fpecies  of  tin  ore  yields  often  above  69 
per  cent,  of  tin. 

It  is  found  only  in  Cornwall, 


SPEC.  V. 

SULPHURISED  TIN. TIN  PYRITES. 

Germ.  Zinn-kiefs, 

\ 

Fr.  Rtain  fulfurtux. 

This  ore  was  firfl  afcertained  by  Bergman. 

It  is  eafily  diflinguifhed  from  the  other  ores 
of  tin,  by  the  fulphureous  fmell  which  it  emits 
when  fufficiently  heated.  It  exhibits  a Reel 
grey  colour,  inclining  to  brafs 'yellow.  It  has 
a metallic  luflre,  a fibrous  or  lamellated  tex- 
ture ; fometimes  it  exhibits  the  colours  of  the 
rainbow. 

Its  fpecific  gravity  =:  2,356.  It  is  found  in 
folid  maflfes,  and  in  the  Rate  of  fmall  particles 
difperfed  in  copper  pyrites.  It  has  yielded  by 
analyfis,  34  parts  of  tin,  30  of  copper,  25  of 
fulphur,  and  3 of  iron,  befides  the  matrix. 

It 
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It  is  found  in  Silefia,  near  Gieren  ; and  near* 
St.  Agnes,  in  Cornwall. 

In  order  to  aflay  a tin  ore  in, the  moifli 
way,  a certain  quantity  of  it  Is  pulverifed, 
and  put  In  digeftion  with  hx  parts  of  concen- 
trated fulphuric  acid,  for  fix  hours;  the  liquid 
is  then  decanted,  diluted  with  diftilled  water, 
and  filtered,  and  afterwards  precipitated  by 
potafli ; if  the  ore  contains  any  copper,  it  is  to 
be  precipitated  by  ammonia,  which  keeps  the 
copper  in  folution.  The  precipitate  is  then 
fufficiently  lixiviated,  dried,  and  reduced  by 
fufing  it  with  charcoal. 

To  afiay  a tin  ore  in  the  dry  way,  frequent- 
ly a mere  fufion  of  the  ore,  furrounded  by 
pounded  charcoal,  is  fufficient  to  recover,'  and 
to  colledt  the  metal.  Or  a certain  quantity  of 
the  ore  is  firft  freed  from  fulphur  and  arfenic, 
by  torrefadtion  ; after  which,  it  Is  mixed  with 
equal  parts  of  potalh,  one  half  of  common 
refin,  and  two  parts  of  tartar,  this  mixture  is 
fufed  in  a crucible  covered  by  charcoal,  by 
means  of  which,  the  metal  is  recovered,  and 
feparated  in  the  ftate  of  regulus. 

In  the  working  of  tin  ores,  the  ore  with  the 
matrix  is  firft  carefully  forted  ; after  which,  it 
is  to  be  pulverifed^  and  waflied  upon  tables 
covered  with  cloth.  By  agitation  with  a ftick 
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or  broom,  the  gangue  is  fufpended,-  or  carried 
away  by  the  water,  and  the  tin  ore  remains 
alone. 

The  furnace  made  ufe  of  in  Saxony,  for  the 
fufion  of  tin  ore,  is  a kind  of  blaft  furnace,  on 
the  hearth  of  which,  is  a groov^e  to  receive  the 
metal,  and  convey  it  into  a bafon ; whence  it  is 
taken  to  be  caft,  in  moulds  of  copper,  or  of 
iron. 

The  tin  ore  of  Cornwall  is  frequently  mix- 
ed with  copperj'  and  arfenical  pyrites ; the 
quartz,  which  is  the  gangue,  being  very  hard. 
The  operation  is  begun  by  torrefadfion  of  the 
ore,  before  it  is  pulverifed.  After  the  ore  is 
wafhed,  a feparation  of  the  iron  is  effedted  by 
loadftones,  and  the  ore  is  ufually  fufed  in  the 
reverberatory  furnace. 


it 
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GENUS 


Lead, 


GENUS  VIII. 


LEAD. 


PLUMBUM,  SATURNUS, 

Germ.  Bley,  Fr.-  ■Plomh, 

This  metal  is  found  in  confiderable  quantity  ■ 
in  many  parts  of  the  earth. 

Its  various  ufes  are  fufficientlv  known.  It  is 

/ 

the  fofteft  and  leaft  tenacious  of  all  metals  ; it 
is  not  fonprous  or  elaftic,  but  one  of  the 
heavieft  metals.  dts  fpecific  gravity  is  ~ 

Its  colour  is  a blueifh  white,  when  frefli 
broken  ; it  is  malleable,  but  brittle  in  a ftrong 
■ cold;  it  is  ealily  affedted,  and  becomes  foon 
tarnifhed'in  the  atmofphere  ; it  may  be  eafily 
cut  with  a knife,  and  ftains  the  fingers  blueifli 
grey  when  rubbed  ; it  fufes  eafily  by  a heat  r: 
540®  of  Fahrenheit’s  fcale,  and  renders  other 
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more 
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more  refradlory  metals,  as  filver,  &c.  more 
fufible  ; on  this  account,  it  is  ufed  for  extract- 
ing filver  from  its  matrix,  or  other  ores,  when 
in  the  metallic  flate ; it  becomes  vitrified,  per 
fe,  in  a ftrong  and  continued  heat,  and  vitrifies 
alfo  other  imperfcdt  metals;  hence  it  is  ufed 
for  the  procels  of  cupellation. 

It  is  eafily  foluble  in  nitric  and  acetous  acid, 
and  the  folution  obtains  a fweetifh  tafte.  It  is 
precipitated  from  its  ftate  of  folution  in  thofe 
acids,  in  the  metallic  flate,  by  zmk,  on  ac- 
count of  the  flionger  affinity  which  the  zink 
has  to  the  calcining  principle.  When  prepared 
for  calcination  or  ox'  dation,  it  unites  in 
different  proportions  with  the  calcining  prin- 
ciple or  oxygen,  and  forms  thus  the  mafficot, 
when  it  exhibits  a yellow  colour— the  minium, 
or  red  lead,  &c.  When  in  the  ftate  of  calx, 
and  united  with  carbonic  acid,  or  fixed  air,  it 
makes  the  white  lead.  It  combines  very  readily 
and  without  heat,  with  mercury,  unites  eafily 
with  fulphur,  and  is  foluble  in  fat  oils. 

It  is  not  readily  filuble  in  fulphuric  and 
muriatic  acid,  but  has  a ftronger  affinity  to 

thofe  acids,  than  to  the  nitric  and  acetous  acids. 

• * 

and  can  therefore  be  feparated  from  the  latter, 
by  the  former,  when  in  the  ftate  of  folution. 

Combined 
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Combined  with  acetous  acid,  it  forms  the 
fugar  of  lead — with  muriatic  acid,  &c.  Tur- 
ner’s yellow. 

It  is  ufed  in  the  compofition  of  flint  glafs. 

The  ufe  of  it  for  culinary  and  pharma- 
ceutical utenfils,  it  is  to  be  hoped,  will  be  en- 
tirely abolilhed,  as  well  as  the  cuftom  of  gla- 
zing the  furface  of  earthen  ware  ; much  mis- 
chief has  been  done  by  fweetening  wdnes  with  it, 
which  had  turned  four.  Fortunately,  chemiftry 
has  provided  us  with  accurate  tefts,  to  difcover 
fuch  pernicious  adulterations. 

It  is  found  in  nature  in  different  dates,  fel_ 
dom,  if  at  all,  in  the  metallic  date — mod  ge- 
nerally united  with  fulphur-;— fometimes  com- 
bined with  carbonic  acid — with  fulphuric  acid 
—with  phofphoric  acid. 


DIVISION  L 

l^ead  in  the  metallic  Jlate. 
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SPEC.  I. 

NATIVE  LEAD.  PLUMBUM  NATIVUM. . 

It  has  been,  and  is  ftill  doubted,  whether  lead 

has  ever  been  found  in  a perfedt  metallic  flate ; 

% 

though  it  is  faid  to  have  found  fo  in  Poland, 
Silefia,  and  near  Karthen,  and  in  Monmouth- 
fhire.  There  is  a fpecimen  kept  in  the  late 
Dr.  Hunter’s  colledlion,  of  native  lead.  Wal-  ' 
lerius  mentions  three  pieces  of  native  lead.  It 
has  alfo  been  affirmed  by  fome  authors,  that  it 
has  been  found  native  in  Villach,  in  Carinthia 
— in  Vivarais — Poland,  and  Silefia. 


SPEC.  II. 

LEAD  AMALGAM,  OR  LEAD  COMBINED 
WITH  MERCURY. 


Lat.  Amalgama  plumbi* 
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DIVISION  II. 

Lead  in  the  Jiate  combined  wil,h  the  calcining 
principle  or  oxygen,  foluble  in  nitric  acid,  eajily 
pulverijible,  free  from  fulphur,  and  recoverable 
by  fufion  with  charcoal,  without  a previous 
torrifadlioni  yielding  fixed  air  on  reduction. 
The  following  fpecies  belong  to  this  divifion ; 
they  differ  from  each  other  owing  to  the  different 
fubfi'ances  with  which  they  are  mixed,  and 
which  occafion  their  different  appearances,  as 
fixed  air,  iron,  &c. 

A.  Oxyds  of  lead,  or  calciform  lead  ores,  not 
effervefcing  with  nitric  acid,  almojl  free  from 
fixed  air. 


SPEC.  III. 

RED  LEAD  ORE,  OR  FERRUGINOUS 
OXYD  OF  LEAD. 


Fr.  Oxyde  de  plombe  rouge,  or  mine  de 
plomb  rouge. 

Lat.  OchraceuM  plumbum  rubrum  nativum. 

Germ, 


x'jo  Lead, 

Germ.  Roth  hley-erz, 

Cronft.  Miner  a plumbi , calciformh  pura 
indurata  rubra, 

Wallerius.  Plumbum  fulphure  arfenico 
miner  alif at  um, 

Ital.  Spato  di  plombo  rojfo, 

Swed.  Rod  bly  'malm. 

Hung.  Vere^  fpdtos  fekete  on. 

Its  colour  is  aurora  red,  refembling  red 
arfenic,  or  realgar.  It  is  found  in  fmall  lumps 
of  an  indeterminate  Ihape,  alfo  cryftallifed, 
exhibiting  four  Tided  rhomboic  prifms,  termi- 
nating in  three  fided  pyramids ; the  angles  of 
the  prifms  are  from  62  and  118°.  The  crys-. 
tals  are  Ihining,  a little  ftriated  on  thb  furface; 
femitranfparent;  They  have  a compadt  and 
even  texture,  and  give  an  orange  coloured 
trace. 

By  analyfis  it  has  yielded  =:  36  parts  of  lead, 
37  oxygen,  24  iron. 

Its  matrix  is  generally  quartz,  gneifs,  &c. 

A certain  kind  has  yielded  on  analyfis,  lead, 
molybdenic  acid,  nickel,  calcareous  earth, 
iron,  copper,  cobalt,  and  filcx. 


It 
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It  is  found  near  Berefowlky,,  in  the  mines  of 
Catharineburg  in  Siberia — and  in  Hungary, 

B.  Oxyds  of  lead  containing  fixed  air  effervefcing 
with  acids  of  an  earthy  appearance. 


SPEC.  IV. 

WHITE  OPAQUE  LEAD  ORE,  OR  NATIVE 
WHITE  LEAD. 

Lat.  Cerujfa  nativa. 

Its  colour  is  generally  white,  fometimes  yel- 
lowifli  or  greyilh,  owing  to  a fmall  mixture  of 
iron.  It  does  not  exhibit  a regular  figure;  it 
is  very  friable,  and  has  an  earthy  appearance, 
and  perfedlly  opaque  ; becomes  red  when  ex- 
pofed  to  a fufficient  heat ; cffervefces  with  nitric 
acid,  and  yields  fixable  air  or  carbonic  acid 
gas. 

It  contains  generally  from  6o  to  8o  per  cent, 
lead. 

It  is  found  at  Bleyberg. 


C.  Oiyd, 
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C.  Ojiydf  or  calxes  of  lead  combined  with  fixable 
air,  and  of  a fparry  or  cry fi  alii  fed  appearance. 


~ SPEC.  V. 

« 

‘WHITE  CARBONATE  OF  LEAD;  WHITE 
TRANSPARENT  LEAD  ORE,  OR  WHITE 
LEAD  SPAR. 

I 

Germ.  Weifs  Bleycrz, 

Lar.  Plumbum  ochraceum  album, 

- Fr.  BTine  deplomb  blanc,' 

Swed.  Hwit  Bleynialm. 

Flung.  Fejer  fpatos  fekete  bn. 

Gmelin.  Plumbum  fpatofum  album. 

Cronftcdt.  Minera  plumbi  calciformis  indu- 
rata  alba. 

% 

Waller,  Plumbum  terrejlre  vel  lapideuniy 
minera  fpatiformis  alba  Sc  grifea. 

Its  colour  is  vvhitifli  or  colourlefs.  It  is. 
found  lolid  and  in  fmall  particles,  difperfed  in, 
or  depofitcd  upon  ftones  of  an  indeterminate 
Ihapc  ;.fometimcs  of  a cellular  appearance  ; alfo 

of 
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of  regular  ftiape  : in  fix  fided  prlfnis,  in  four 
fided  prifms,  and  varioufiy  modified,  frequent- 
ly of  the  lhape  of  rock  cryftal,  fometimes  in 
needle  fliaped  cryftals  of  a filk  luftre,  feldoni 
in  cubes. 

, The  cryftals  are  all  lliining,  more  or  lefs 
tranfparent ; have  an  even  texture,  fometimes 
conchoidal,  frequently  a vitreous  appearance. 
They  effervefee  with  nitric  acid,  and  are  folu- 
ble  in  it.  They  crackle  when  expofed  to  heat, 
and  recover  per  fe,  when  expofed  in  a clofe 
veflTel  to  heat. 

By  analyfis,  it  has  yielded  60  per  cent,  lead, 
20  fixable  air,  6 oxygen,  and  3 of  water. 

Sometimes  it  is  mixed  with  a little  calcare- 
ous earth  or  clay  ; this  admixture  is  generally 
found  in  the  opaquer  kind  of  white  lead  ore. 

It  is  found  near  Freiberg — Marienbefg — 
Zellerfeld — Tfchopace — in  Siberia — Bohemia 
— Naffovia — near  Schemnitz,  in  Hungary — 
near  Silvermine,  in  the  county  Tipperary,  in 
Ireland — at  the  Lead-hills  in  Scotland — alfo  iii 
Somerfetlhire,  generally  in  the  cavities  of  de- 
compofed  galena. 


SPEC. 
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I 

I 

SPEC.  VI. 

t 

BLACK  LEAD  SPAR. 

Fr,  Mine  de  plomh  noire* 

. Germ.  Schwarzes  Bleyerz* 

This  fpccies  is  found  in  the  fame  Rate  and 
lhape ; it  feems  to  differ  from  the  foregoing 
fpecies,  only  by  its  blackifli  colour,  which  pro- 
bably has  been  occafioned  by  fulphureous  va- 
pours, which  have  tarnifhed  the  furface,  or 
have  more  or  lefs  penetrated  towards  the  in- ' 
ternal  parts  of  the  cryftals  ; it  is  found  in  the 
fame  places  among  the  white  lead  fpar. 


SPEC.  VII. 

BLUE  LEAD  SPAR. 

Germ.  Blau  Bleyerz* 

This  has  generally  the  colour  of  Indigo 
blue  or  Pruflian  blue,  fometimes  a lighter 
Ihadc ; it  has  its  colour  from  copper  and  iron. 

It 
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It  is  found  exhibiting  fix  Tided  prifms  various- 
ly modified,  and  otherwife  refembles  the  fore- 
going fpecies. 

It  is  found  at  the  Lead-hills  in  Scotland, 
formerly  at  the  Dreyfaltigke'it^  at  Zfchopau* 


SPEC.  VIIL 

GREEN  LEAD  SPAR.  'i 

Germ.  Griines  Bleyerz, 

Its  colour  is  generally  yellowifh  green ; alfo 
the  colour  of  verdigris.  It  is  likewife  found 
cryftallifed,  and  differs  from  the  afore-men- 
tioned fpecies  of  lead  fpar,  only  in  the  modifi- 
cation produced  by  the  colouring  principle,  as 
copper  or 'iron.  Its  general  fbape  is  a truncated 
hexahedron. 

It  is  equally  eafily  reduced,  as  the  white  lead 
fpar,  by  mere  heat  i and  is  alfo  found  on  the 
Lead-hills. 


SPEC. 
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SPEC,  IX. 

BROWN  LEAD  ORE. 

Germ.  Braun  Bleierz. 

Its  .colour  Is  chocolate  or  reddifh  brown  ; it 
is  chiefly  found  in  l6ng  four  fided  prifms,  or 
in  needle  fliaped  cryftals;  the  cryftals  are  femi- 
tranfparent. 

It  is  found  at  Zfchopau ; alfo  in  the  County 
Tipperary,  at  the  lead  mines. 


SPEC.  X. 

NATIVE  GLASS  OF  LEAD. 

• I>at.  Vitrum  Saturni  nativum. 

Germ.  Natiirlicher  Bley  glafs. 

Its  colour  is  generally  apple  green.  It  is 
found  compadl,  and  exhibits  a conchoidal  tex- 
ture when  frefli  broken  ; has  a vitreous  appear- 
ance, and  is  found  near  Zellcrfeld  on  the 
Harz. 


Sometimes 
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Sometimes  it  is  found  depofited  upon  calca- 
reous fpar,  refembling  filver  like  mica,  fuch  as 
is  met  with  at  Bergmanllroft,  near  Andreafberg. 

SPEC.  XL 

/ 

ANTIMONIAL  LEAD  ORE. 

Germ.  Antimonialifches  Bleyerz, 

Cron  ft.  Flumbum  antimoniOf  & argent 0 

fulphurato  miner alifatum. 

\ 

Wallerius.  Flumbum  antmoniall  minerals 
fatum  argent 0 mixtum, 

Gmelin.  Flumbum  Jlibiatum. 

This  ore  has  a greyifti  or  iron  grey  colour. ' 
It  is  compadt,  and  has  a ftriated  texture.  It  is 
chiefly  compofed  of  lead,  filver,  antimony,- 
and  fulphur ; and  is  found  at  Sahlberg,  in  Swe- 
den ; in  Siberia ; at  Lautenthal  on  the  Harz, 
and  in  Hungary.  ' 


VoL.  IL  N DIVISION 
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DIVISION  III. 

Lead  in  the  Jlate  mineralifed  by  fulphur.  It  is 
difcovered  by  its  lujlre,  and  by  its  emitting  a 
fulphureous  fmell  when  torrified ; the  ores  are 
not  perfectly  foluble  in  nitric  acid,  as  the  fulphur 
is  left  behind,  ’When  nitric  acid  is  poured  on 
thefe  ores,  the  acid  becomes  partly  decompofed, 
parting  with  fome  of  its  acidifying  principle  to 
the  lead,  and  hence  nitrous  gas  is  produced.  On 
feparating  the  lead  from  thefe  ores,  the  ore  mujl 
firjl  be  feparated  from  the  fulphur  by  torrifac- 
tiotu 


. SPEC.  XII. 

GALENA,  OR  SULPHURATED  LEAD 

ORE.  ' 

Germ.  Bleyglanz. 

Fr.  , Sulphure  de  Plomb.  zHo  galena, 

Cronftedt.  & Wallerius.  Plumbum  fulphure 
miner  all f at  unu 

Ital.  Galena  di  Plombo. 
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This  is  the  moft  common  of  the  lead  ores, 
and  is  found  in  many  parts  of  the  Earth. 

It  is  generally  mixed  with  fome  other  fub- 
ftance  befides  the  lead  and  fulphur,,  containing 
often  filver,  fometimes  iron  and  antimony. 

Its  colour  is  a deep  lead  grey,  having  a me- 
tallic luftre,  the  intermedium  between  lead 
and  fteel  ; it  may  be  cut  with  a knife. 

Its  fpecific  gravity  is  generally  rz  7000. 

It  is  found  in  folid  malTes  of  an  indeterminate 
ftiape,  alfo  frequently  exhibiting  a regular 
figure  as  cubes — double  four  fided  pyramids— 
four  and  fix  fided  prifms,  and  varioufly  modi- 
fied. Its  texture  is  lamellar ; it  breaks  gene- 
rally in  cubical  pieces ; it  is  alfo  frequently 
met  with  in  the  ftate  of  fmall  particles  difperfed 
in,  and  fometimes  depofited  upon  various  Hones, 
frequently  tarnifhed. 

It  contains  often  from  70  to  80  parts  of  lead, 
from  16  to  20  fulphur,  and  fometimes  of 
filver. 

Its  matrix  Is  generally  heavy  fpar — fluor — 
, quartz — coals — fpatous  iron  ore — fhiflus  and 
gnelfs. 

It  is  found  at  Bleyftedt  in  Bohemia  ; near 
Freiberg  in  Saxony;  Siberia;  at  Sahlberg  in 
Sweden,  and  in  Derbyfliire  ; a certain  kind  of 
galena,  which  has  a fteel  luftre  and  texture, 

N 2 is 
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IS  called  by  the  Germans,  Bley-fchweif  Lead- 
rail. 

Knitted  galena  has  been  found  at  the  ifle 
Hay,  compofed  of  rectangular  four  fidcd  prifms 
and  plates,  in  all  directions  intermixed  with 
white  calcareous  fpar  in  grey  lime-ftone,  which 
when  longitudinally  broken,  exhibits  a beauti- 
ful appearance. 


SPEC.  XIII. 

PYRITICAL  LEAD  ORE. 

Its  colour  Is  brown  or  ycllowlfh  brown ; it 
exhibits  often  a ftalaCtitical  form ; is  very  fria- 
ble ; has  a ftriated  texture,  and  contains  from 
1 8 to  20  per  cent,  lead,  the  reft  being  martial 
pyrites. 

It  efflorefees  when  long  expofed  to  air  and 
m:*fture,  and  affords  fulphate  of  lead. 


SPEC. 
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SPEC.  XIV. 

GALENA  COMBINED  WITH  PHOSPHORIC 
INFLAMMABLE  AIR. 

Called  alfo  Slickenjide. 

It  has  the  appearance  and  luftre  of  galena  ;• 
^t  is  found  in  the  lead  mines  of  Derbyfhire, 
where  the  veins  are  clofe  together. 

It  produces  a violent  explofion  when  fuddeh- 
ly  broken,  and  when  in  contact  with  atmofphe- 
ric  air. 


DIVISION  IV. 

Lead  ores  combined  with  acids. 


SPEC.  XV. 

VITRIOLATED  LEAD— SULFATE  OF  LEAD,  OR 
LEAD  COMBINED  WITH  VITRIOLIC  ACID* 


This  feems  to  originate  from  the  deeomf 
pofed  pyritical  lead  ore. 
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It  is  generally  found  exhibiting  odiohedrons, 
fometimes  varioufly  modified. 

It  is  not  foluble  in  nitric  acid ; its  colour  is 
yellowifii  brown,  and  the  matrix  chiefly  ferru- 
ginous quartz  and  fhlftus. 

It  is  found  in  Anglefey  in  Wales,  moftly  in 
ferruginous  ftrata,  above  the  pyritical  copper 
ore  ; alfo  near  Strontian  in  Scotland. 

It  was  firft  afcertained  and  noticed  by  Dr. 
Withering. 


SPEC.  XVI. 

PHOSPHORATED  LEAD  ORE,  OR  LEAD  COM- 
BINED WITH  PHOSPHORIC  ACID. 

Germ.  Phofphor  foures  Bleyerz,  or  prunes 
Bleyerz, 

Cronft.  Minera  plumbi  calciformis  pura  in- 
durata  cryfiallijata  viridis. 

Waller.  Plumbum  terrejlre  vel  lapideum 
minera  fpatiforme  viridi, 

^ It  was  firft  afcertained  by  Gahnand  Mongcs. 

It  fufes  cafily,  and  cryftallifes  inftantancoufly 

in 
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in  dadecahedrons  or  polygon  cryftals,  with  a 
ftriated  furface  ; is  foluble  in  nitric  acid,  from 
which  it  is  precipitable  by  fulphuric  acid.— 
Klaproth  found  it  melt  into  a vitreous  mafs 
when  expofed  to  the  blow-pipe. 

Its  colour  is  generally  green,  or  yellowilh 
green,  or  olive  green. 

It  is  met  with  ftaladtitical,  and  alfo  of  regu- 
lar fhape,  in  fix.  fided  prifms,  and  varioufiy 
modified  by  truncations,  fometimes  in  fmall 
perfedt  pyramids. 

It  is  fhining — femitranfparent,  and  gives  a 
greenifii  trace. 

^ It  is  chiefly  compofed  of  lead,  from  a phos- 
phoric acid,  and  is  found  near  Freiberg — 
Zfchopau — Johanngeorgenftadt — Zellerfeld — 
and  on  the  Lead-hills  in  Scotland.  A greyifli 
and  reddifli  kind  is  found  at  Huelgoet  in  Bre- 
tagne, and  in  Bohemia. 


SPEC.  XVII. 

YELLOW  LEAD  ORE,  OR  LEAD  COM- 
BINED WITH  ACID  OF  TUNGSTEN. 

Gmelin.  Stannum  jlavum. 

Germ.  Gelbes  bley-erz, 

N 4 


Its 


Lead. 


1S4 

Its  colour  is  wax — lemon — yellow or 

orange  colour.  It  is  found  in  folid  pieces, 
fometimes  of  a regular  ihape,  in  four  and  eight 
lided  plates,  and  varioufly  modified  by  trunca- 
tion, feldom  in.  cubes.  It  has  a lamellar  tex- 
ture, and  is  generally  femitranfp’arent.  Mr. 
Heyer  found  it  containing  the  acid  of  tung- 

ften,  and  Mr  Kloproth  the  molybdenic  acid. 

✓ 

It  is  met  with  on  Bleiberg  in  Corinthia — near 
Villach — near  Zellerfeld,  and  in  the  Lead 
Hills  in  Scotland. 

Yellow  earthy  lead  ore  is  found  near  Tfeho- 
pau,  and  Freiberg  ; alfo  in  Siberia. 

Grey  earthy  lead  ore  is  alfo  found  near  the 
Lead  Hills,  coating  galena,  and  effervefeing' 
with  acids. 

In  order  to  affay  lead  ores,  different  ways 
are  made  ufe  of,  according  to  the  nature  or 
compofition  of  thofe  ores.  When  in  the  ftate 
of  calx,  or  combined  with  oxygen,  it  may  be 
diffolveid  in  nitric  acid,  and  precipitated  from 
it  in  the  metallic  ftate,  by  zink.  If  the  ore 
contains  filver,  the  folution  is  to  be  much  di- 
luted with  diftilled  water,  and  the  filver  fepa- 
rated  firft  by  marine  acid  ; after  which  the  lead 
may  be  precipitated  cither  by  zink,  or  by  al- 
cali. 
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Or  in  the  dry  way ; 

When  in  the  ftate  of  calx,  it  may  be  merely 
fufed  with  charcoal,,  which  feparates  the  oxy- 
gen, and  fets  the  lead  free. 

If  the  lead  is  combined  with  fulphur,  a cer- 
tain quantity  is  reduced  to  powder,  and  put  in 
digertion  with  nitric  acid,  which  takes  up  the 
lead,  and  leaves  the  fulphur  behind  ; the  lead 
may  then  be  feparated  from  the  acid,  by  al- 
cali,  the  precipitate  dried  and  weighed;  132 
parts  of  the  dry  precipitate  contains  generally 
100  parts  of  lead  ; or  the  lead  may  be  fepara- 
ted from  the  nitric  acid,  by  muriatic  acid, 
when  themuriated  lead  is  feparated  in  the  ftate 
of  white  cryftallifed  particles,  which  when 
dried,  contain  generally  72  parts  of  lead  in  a 
hundred. 

In  the  dry  way,  the  fulphurated  lead  ores, 
or  galena,  are  firft  deprived  of  the  fulphur  by 
torrifadtion,  and  afterwards  fufed  with  2 parts 
of  black-flux,  and  f a part  of  iron  filings,  in 
a covered  crucible,  for  half  an  hour ; by  this 
means,  the  iron  takes  up  the  remaining  fulphur; 
the  alcali  from  the  flux  promotes  the  fulion, 
and  the  carbone  in  the  flux,  carries  off  the 
oxygen ; and  thus  the  metal  is  recovered  and 
obtained. 


Near 


i86 


Lead. 


Near  the  fjlver  mines  in  the  county  of  Tip- 
perary, the  lead  ore,  which  is  chiell}\oxyd  of 
lead  combined  with  fixed  air,  is  only  fufed 
with  coal. 

But  in  other  places  where  the  'galena  is 
wrought,  the  ore  is  firft  forted,  to  feparate 
the  rich  or  pureft  ore  from  the  vilefl  parts,  and 
the  gangue  which  contains  no  metal.  The 
forted  ore  is  then  reduced  by  hammering  into 
fmall  parts,  and  the  gangue  feparated  by  wafh- 
ing  and  fifting  ; after  which,  it  is  roafted  in  a 
reverberatory  furnace,  with  occafional  agita- 
tion, that  it  may  prefent  all- its  furfaces  to  the 
• air  ; when  the  external  part  begins  to  affume 
the  form  of  a.pafte,  it  is  covered  with  char- 
coal, the  mixture  is  ftirred,  and  the  heat  in- 
creafed  ; the  lead  then  runs  on  all  fides,  and  is 
colleifted  at  the  bottom  of  the  furnace,  which 
is  pierced,  fo  as  to  permit  the  metal  to  flow 
into  a receptacle  properly  defended  by  a lining 
of  charcoal.  The  fcorice  which  flill  retain 

K 

fome  lead,  are  fufed  by  a blaft  furnace.  The 
lead  is  caft  into  pigs  for  fale. 

If  the  lead  contains  a confiderable  portion  of 
filver,  the  filver  is  then  obtained  by  cupella- 
tion. 


GENUS 


GENUS  IX. 


ZINC. 

» , 

ZINCUM.  ' 


Germ.  Zink.  Ital.  ' PeltroJ 

This  metallic  fubftance,  which  was  firft 
noticed  by  Albertus  Magnm  in  the  year  1280, 
and  after  him  by  Henkel  and  Lawfon,  has 
generally  been  claffed  with  the  femi-metals,  on 
account  of  its  imperfedt  malleability.  It  ad- 
mits to  be  extended  into  very  thin  and  flexible 
plates,  by  the  equal  and.  gradual  preffbre  of 
the  flattening  mills,  which  Mr.  Sage  firft  ob- 
ferved,  and  it  may  therefore  be  confidered  as 
the  intermediate  fubftance  between  metals  and 
femi-metals. 

It  is  found  in  various  parts  of  Europe  ; never, 
as  far  as  I could  afcertain,  in  the  perfedt  me- 
tallic 
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tallic  ftate,  but  generally  in  the  flate  of  calx 
or  oxydated — frequently  alfo  combined  with 
iron  and  fulphur — feldom  in  the  faline  flate, 
or  combined  w'ith  acids.  When  freed  from 
heterogeneous  fubflances,  it  has  a whitifh,  in- 
clining a little  to  blueifh  grey,  appearance. 

Its  fpecific  gravity  is  iz  to  6,8co. 

It  has  a confiderable  hardnefs,  and  can  only, 
with  great  difficulty,  be  reduced  to  fmall  par- 
ticles by  the  hammer.  Its  texture  is  fibrous  ; 
it  requires  700  degrees  heat  of  Fahrenheit’s 
fcale  to  fufe  it ; it  has  a bright  luftre  when 
frefh  broken,  and  retains  its  lyflre  for  a very 
long  time  in  a pure  atmofphere. 

It  has  a flrong  affinity  to  oxygen,  and  de- 
prives mofl  metals  of  that  calcining  principle, 
and  thus  recovers  them  wdien  they  are  in  the 
Hate  dilfolved  in  acids,  for  which  reafon  it  is 
often  ufed  in  chemiflry  as  a precipitans  ; it  is 
by  this  virtue  of  zink,  as  a component 
part  of  brafs,  that  pins  become  eafily  coated 
with  tin.  It  combines  readily  with  mercury, 
and  without  heat,  and  with  fulphur  only,  by 
means  of  iron.  It  burns  with  a beautiful  blueifli 
green  flame,  when  it  becomes  red  hot  in  a 
crucible,  or  when  in  very  thin  laminze,  and 
held  in  the  flame  of  a candle. 


It 


It  is  foluble  in  nitric,  fulphuric,  and  muri- 
atic acid,  and  produces  by  the  two  laft  hydro- 
gen gas  or  inflammable  air.  It  detonates  with 
nitre  when  mixed  and  thrpwn  into  an  ignited 
crucible.  When  fufed  with  glafs,  it  gives  no 
colour  to  it ; when  expofed  to  a ftrong  heat  in 
a crucible,  it  is  gradually  converted  into  a 
white  calx,  which  rifes  a confiderable  diftancc  ' 
out  of  the  crucible,  on  account  of  Its  lightnefs. 
This  calx,  which  is  called  flowers  of  zinc,  is 
ufed  internally  as  a medicine  againfl;  certain 
diforders,  and  alfo  externally  In  furgery. 

When  neutralifed  by  fulphuric  acid,  it  pro- 
duces a white  fait  called  vitriol  of  zinc,  which 
is  ufed  particularly  to  remove  inflammation  of 
the  eyes,  &:c. 


DIVISION  I. 

ZI/jc  in  the  metallic  Jlate, 


SPFX. 


SPEC.  I. 


NATIVE  ZINC. 

\ 

Mr.  Bomare  mentions  native  zinc  having 
been  found  In  mines,  where  calamine 'Is  found 
in  the  Duchy  of  Limburg,  and  near  Goflar  on 
the  Harz,  in  the  flate  of  fmall  pliant  filarhents ; 
but,  as  I mentioned  before,  it  is  much  doubted 
whether  thofe  fpecimens  were  originally  na- 
tive. 


DIVISION  II. 

N 

'T.inc  in  the  flate  of  calx  or  oxyd.  It  is  very  brittle, 
and  eafltly  reduced  to  powder,  and  the  metal 
mufl  be  recovered  by  means  of  charcoal  without 
torrifaBion. 


SPEC. 
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. SPEC.  11. 

CALX  OR  OXYD  OF  ZINC.  CALAMINE. 
ha-ph  calaminaris* 

i 

Zincum  calciforms,  ' 

I 

Fr.  Chaux  ou  oxyde  de  Zink. 

Germ.  Galmey. 

Ital.  Cake  de  Unco. 

Hung.  Kd-Tzin. 

Wallerius.  Zincum  pulverulentum  terrcjire. 

Cronft.  Minera  Zinci  calciformls  pura  i»- 
durata. 

It  feems  to  originate,  as  we  learn  from  very 
inflruclive  fpecimens,  from  the  fulphurifed 
zinc  or  blende,  which  has  been  deprived  of 
the  fulphur  by  a gentle  heat,  after  which  the 
metal  has  combined  with  oxygen,  and  been 
thus  brought  into  the  ftate  of  calx.  The  calx 
of  zinc  fo  formed,  is  always  found  mixed  with 
more  or  lefs  of  ferruginous  clay,  and  (ilex. — 

It 
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It  is  met  with  in  different  degrees  of  hardnefs 
or  coherency,  and  of  various  colours  ; lome- 
times  alfo  of  regular  fhape,  or  cryftallifcd. 


The  following  varieties  are  known  : 

Var.  I.  Common  opaclite  calamine,  or 

OXYD  OF  ZINC. 

Werner.  Germ.  Gemeiner  Galmey. 

Its  colour  is  yellowifh  grey  and  brownifh, 
alfo  whitifh  grey  ; it  has  an  earthy  appearance  ; 
it  is  found  in  compaeft  maffes,  cellular,  ftalac- 
titical,  perfedily  opaque,  and  of  different  de- 
grees of  coherency.  When  digeiled  with  ful- 
phuric  acid,  it  is  moftly  diffolved,  emits  heat, 
but  occafions  hardly  any  clfervefcence ; the 
acid  takes  up  the  metal  and  clay,  and  the  filcx 
is  left  behind.  The  iron  which  the  folution 
contains,  is  difcoverable  by  a little  prulfeatc 
of  potafh,  or  phlogiflicated  alcali. 

It  yields  by  analyfis  : S4  parts  of  zinc,  0,3 
iron,  12  filex,  and  0,1  of  argillaceous  earth. 

It  is  found  in  fldtz  mountains  of  lime  or 
Ihiflqs,  as  near  Bleyberg  in  Carinthia— in  the 
mountain  Siollbcrg  in  Sweden — near  Bciithen 


in 
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in  Silefia — near  Hohenhan  in  Saxony — Bohe- 
mia — Auftria — in  Flintfhire  and  Somerfetlhire, 
and  near  Wirkefvvorth  in  England.  A purer 
kind  is  found  in  New  Spain  between  Chilapan 
and  Troizlan — near  Nertfchinik  in  Siberia-— 
near  Olkufh  in  Poland — near  Tornowiz  in  Si- 
lefia, &c.  ' - 

It  is  ufed  for  the  making  of  brafs. 


Var.  2.  Spatous  cala'mine,  or  spatous 

I CALCIFORM  ZINC  ORE. 

Germ.  Spathiger  galmey, 

Lat.  . Zincum  ochraceum  calamina  fpatofa. 

Its  colour  is  yellowifh  grey ; it  has  a fpatous 
and  lamellar  texture  ; generally  femitranfparent. 
It  is  frequently  found  of  regular  fhape  ; in 
rhomboid  four  fided  prifms  — redtangular 
fix  fided  plates — in  three  and  fix  fided  pyra- 
mids. The  cryftals  have  a luflre,  generally 
accompanied  by  galena  and  brown  oxyd  of 
iron. 

Sometimes  it  is  found  exhibiting  two  hol- 
low fix  fided  pyramids,  which  feem  to  be  an 
incrufiation  depofited  upon  calcareous  fpar,  and 
originating  In  this  manner  : The  liquid  ful- 

VoL.  II.  O phatc. 
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phate,  or  vitriol  of  zinc,  one  of  the  compo- 
nent parts  of  the  fulphurifed  zinc  ore,  be- 
comes, by  the  abforption  of  oxygen,  an  acid, 
namely,  the  fulphuric  : this  acid  coming  into 
contadt  with  calcareous  fpar,  unites  with  the 
earth  of  the  fpar,  and  the  fixed  air  thereby 
difengaged,  combines  with  the  oxyd  of  the 
zinc,  and  forms  the  incruftation,  which  con- 
fifts  chiefly  of  calx  of  zinc  and  fixed  air. 

The  common  cryftallifed  calamine  is  found 
near  Bleyberg  in  Carinthia — on  the  mountain 
Schwarzenberg — in  Auftria — at  Nottingham, 
and  in  Somerfetfliire  in  England. 

There  is  another  kind  of  oxyd  or  calx  of 
zinc  found,  which  is  chiefly  compofed  of  calx 

of  zinc  and  filiceous  earth,  called  by  Gmelin 
Zincum  Siliceum. 

It  has  the  appearance  of  zeolithes,  with 
which  it  has  been  often  confounded.  When 
diflblved  in  acid,  it  makes  a galatinous  mafs. 
It  is  white ; its  texture  is  fibrous,  generally 
diverging  or[radiated.  It  is  found  as  anincrufta- 
tion,  or  mammillatcd  with  a radiated  texture  ; 
fometimes  of  regular  fliape,  as  in  fmall  thin 
cryftals — in  hexaedral  flattened  prifms,  termi- 
nating by  two  facets. 
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Mr.  Pelletier  found  it  containing,  by  analy- 
fis,  36  parts  of  zinc,  50  of  filiceous  earth, 
and  1 2 water. 

It  has  been  found  near  Friburg,  and  near 
Wanlok-head  in  Scotland,  where  I met  with 
very  fine  fpecimens. 


SPEC.  III. 

\ 

OXYD  OR  CALX  OF  ZINC,  COMBINED  WITH, 
OR  MINERALISED  BY  FIXED  AIR. 

CARBONATE  OF  ZINC. 

Vitreous  zinc  ore, 

Fr.  Mine  de  zinc  fpathique. 

Germ.  Zink-fpath, 

This  ore  is  perfedtly  foluble  in  fulphuric 
acid,  without  emitting  heat.  The  fixed  air  is 
difcovered  by  the  effervefcence,  &c.  which 
takes  place  when  difiTolved  in  the  fulphuric 
acid,  and  the  zinc  combined  with  the  acid, 
makes  the  vitriol,  or  fulphate  of  zinc, 

O 2 


Its 


Zinc* 


N 


196 


Its  colour  is  generally  greyidi,  inclining  to 
blueilh,  greenifh  an'cl  yellowilh,  which  arifes 
from  a fmall  portion  of  iron.'  It  is  found  of 
various  degrees  of  tranfparency.  It  is  fome- 
times  fo  hard,  as*  to  emit  fparks  when  ftruck 
with  fleel.  , When  broken,  it  refembles  quartz; 
when  expofed  to  fire,  it  becomes  yellow.  It  is 
found  in  folid  mafles,  fometimes  in  fix  fidcd 
comprefled  prifms,  both  ends  being  covered 
by  pentagons,  frequently  alfo  as  capillary 
■ cryftals. ' 

It  contains  chiefly  65  parts  of  zinc,  28  of 
fixed  air,  and  6 of  water,  fometimes  a little 
iron  and  filiceous  earth* 

It  is  found  in  Flintfliire  and  Somerfetfliire — 
in  Carinthia — near  Freiberg — that  from  Siberia 
has  a mamiiiillary  appearance,  and  a fibrous 
texture. 


DIVISION  II. 


Zinc  and  iron  mineralifed  by  fulp^jur,  or  fulphurifed 
ores  of  zinc — emit  a fulphureous  fmell  when 
tonified* 
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SPEC.  IV. 

\ 

BLENDE.  (From  the  German  language,  in » 
which  it  fignifies  blinding  or 
deceitful.) 

SULPHURISED  ZINC.  , 

In  German  alfo,  Gefchivefelter  zink. 

Lat.  Zincum  mineralifatum  blenda. 

Ital.  Zinco  fulfureo. 

From  the  refemblance  which 
it  fometimes  bears  to  galena-; 
it  has  alfo  been  called  Pfettdo- 
galena ; when  , of  a blackifh 
colour,  it  is  called  Black-jack. 

Cronft.  Zincum  calciforme  cum  ferro  ful- 
phuratum. 

It  is  fouiid  of  various  colours : brown,  yel- 
low, hyacinth,  fometimes  refembling  chryfo- 
lith,  or  the  colour  of  melted  yellow  waix. — 
Sornetimes  it  exhibip  a metallic  luftre.  The 
fulphur  may  be  feparated  by  digefling  the 
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pounded  ore  with  fulphuric  acid,  which  takes 
up  the  zinc  and  iron. 

It  is  found  in  various  fhapes  and  mixture ; it 

has  a lamellar  texture,  and  the  lamellae  can  be 

eafily  feparated,  eafier  indeed  than  in  the  galena, 
/ 

from  which  it  differs  by  its  inferior  fpecific 
gravity,  as  well  as  by  its  lofing  the  luflre 
when  moiftened,  but  which  it  recovers  when 
dried  again.  When  expofed  to  fufficient  heat,, 
it  burns  with  a blueifh  flame,  and  frequently 
emirs  a phofphorefcent  light  when  fcraped  with 
a knife  in  a dark  place.  When  digefled  with 
fulphuric  acid,  it  emits  hepatic  air  which  may 
be  explained;  when  the  fulphuric  acid  comes 
in  contaeff  with  the  fulphur  of  the  ore,  it  is  de- 
prived of  a portion  of  oxygen  which  combines 
with  the  fulphur,  and  confequently  a part  of 
the  fulphur  is  fet  free — a portion  of  water  is 
alfo  decompofed,  and  hence  a quantity  of  hy- 
drogen becomes  free,  which  latter,  affifled  by 
the  heat  which  is  likewife  produced,  occafions 
it  to  take  up  a portion  of  fulphur,  and  goes  off 
in  the  flare  of  hepatic  air.  Some  chemifls  fup- 
pofe  thar  the  hepatic  air  was  produced  by  the 
acid  having  ad'ted  upon  the  fulphurifed  ore 
which  contained  lime,  as  it  was  frequently 
found  in  calcareous  matrix.  I have  examined 
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many  fpeclmens  of  blende,  but  never  found 
calcareous  earth  a conftituent  part  of  it. 

The  phofphorefcent  kind  contains  lefs  iron. 

By  means  of  nitro  muriatic  acid,  the  metal 
may  be  extracted  from  the  ore,  and  the  fulphur 
feparated.  It  is  frequently  found  mixed  with 
filver,  copper,  lead,  and  arfenic,  alfo  filex  and 
clay.  It  is  found  detached,  and  alfo  difperfed 
or  embodied  in  galena,  and  yellow  copper 
ores.  It  is  often  found  to  be  a good  indicator 
of  the  veins  of  noble  metals ; in  many  ores  it 
is  hurtful,  as  it  prevents  the  feparation  of  other 
metals  from  their  mineralifer.  When  mixed 
with  lead,  it  is  called  V^uttanego,  Its  primitive 
figure  feems  to  be  the  regular  tetrahedron? 
which  is  vafioufly  modified  by  truncation,  mak- 
ing it  appear  as  odtohedrons  or  hex-odtohedrons. 


The  following  varieties  of  blende  are  known  ; 

V 

Var.  I,  Yellow  Blende. 

, Germ.  Gelhe  Blende. 

I 

Its  colour  varies  a little,  as  deep  brimftone 
yellow,  inclining  to  olive  and  afparagus  green? 
reddifh  brown,  and  aurora  red. 

O4 
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It  is  found  in  folid  mafles,  and  alfo  difperfed 
in  different  matrixes,  fometimes  cryftallifed  ; 
the  cryftals  are  generally  embodied,  and  on 
that  account  it  is  difficult  to  afcertain  their  per- 
fect figure.  They  are  ftrongly  ,ffiining,  and 
have  a parallel  lamellated  texture  ; the  frag- 
ments indicate  dodecahedrons,  generally  tran- 
fparent ; it  leaves  a light  yellowifh  grey,  almofl 
greenifh  white  trace  ; when  rubbed,  it  difeoversi 
a fulphureous  fmell,  and  a phofphorefcent 
light;  it  is  almofl;  foluble  in  nitric  acid. 

^ By'analyfis,  it  yields  — 64  zinc,  20  fulphur, 

05  iron;  04  fluoric  acid,  01  filiceous  earth,  and 

06  water. 


Var.  2.  Brown  Blende. 


Its  polour  is  reddifli  and  yellowifh  brown, 
fometimes  inclining  to  blackifh,  hyacinth  red. 

It  is  fpund  folid  and  interfperfed,  alfo  of  re- 
gular fhape  : in  redtangular  four  fided  prifms,. 
in  oftohedrical  cryftals,  and  varioufly  modified 
by  truncation.  The  o.utfidc  is  brightly  llun- 
ing  ; when  frefh  broken,  it  exhibits  a luftre 
the  intermediate  of  a vitreous  and  fat  luftre. — 
I;s  texture  is  lamellar ; it  is  found  opaque,  and 
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alfo  fcml-tranfparent ; it  emits  a fulphureous 
fmell  on  rubbing. 

It  has  yielded  by  analyfis  — 44  zinc,  17  ful- 
phur,  24  fiiiceous  earth,  05  argillaceous  earth, 
03  water. 

It  is  found  near  Freiberg,  &c. 

\ 


Var.  3.  Black-Blende.  Black-jack^' 
Germ.  Schwarze  Blende. 

Its  colour  is  dark  and  brownifh  black,  and 

s ’ 

fometimes  blood  red  on  the  points. 

It  is  found  folid,  and  alfo  in  fmall  particles 
depofited  upon  ores  of  regular  fliape  : in  Ample 
three  fided  and  double  four  Aded  pyramids, 
variouAy  rnodiAed.  It  has  a luAire;  a lamellar 
texture,  and  is  generally  opaque.  It  gives  a 
greyifh  and  reddifh  brown  trace,  and  a hyacinth 
red  colour  to  nitric  acid  on  digeAIon  ; it  is  ge- 
nerally accompanied  by  arfenical  pyrites.  - , 

It  yields  by  analyAs  — 45  zinc,  29  fulphur, 
09  iron,  06  lead,  01  arfenic,  04  Alex,  06 
water. 

It  is  met  with  near  Freiberg — near  Bley  berg 
in  Carinthia — near  JoachimAhal  and  Przibratn 
in  Bohemia — in  Tranfylvania — near' Sahlbcrg 
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in  Sweden — near  ScharfFenberg  in  Saxony, 
,and  in  Hungary,  alfo  in  different  parts  of 

Wales,  often  accompanied  by  fluor. A 

reddifh  blefTde  is  found  near  Konigfberg  in 
Lower  Hungary  ; and  near  Freiberg.  Greenifh 
blende  is  found  in  Pacherflollen,  near  Schem- 
nitz  in  Lower  Hungary. 


DIVISION  IV. 

I 

Zinc  combined  with  acidsy  or  in  the  faline  Jiate, 
foluble  in  water. 


SPEC.  V. 

SULPHATE  OF  ZINC.  VITRIOL  OF  ZINC. 
Zincum  vitriolatum. 

Germ.  Zink-vitriol, 

This  fpecies  originates  fron\  blende,  having 
become  acidified  by  the  abforption  of  oxygen, 
and  thus  forming  the  fulphuric  acid,  which 
has  afterwards  combined  with  the  calx,  and 
compofcd  the  fulphate  or  vitriol  of  zinc. 


It 


2,tnc» 


203 


It  is  found  near  Sahlberg  in  Sweden — near 
Cremnitz.  When  perfedly  cryflailifed,  its 
lhape  is  a rhomboic  prifm,  terminating  in  four 
fided  pyramids.  This  operation  in  nature  pro- 
ceeds very  flowly,  and  as  the  product  has  been 
found  uTeful  for  many  purpofes,  the  operation 
is  fupplied  by  art  on  a large  fcale.  Almoft  all 
the  vitriol  of  zinc  (.in  German  called  Weijjer  Vi-‘ 
trial)  which  is  met  with  in  commerce,  is  pre- 
pared as  the  Rammelfberg  near  Collar  on 
the  Harz:  for  which  purpofe,  after  having 
roafted  the  galena  which  is  mixed  with  blende, 
it  is  thrown,  when  ftill  ignited  into  cifterns  full 
of  water,  where  it  is  left  for  24  hours,  which 
roafting  and  extinguifliing  is  repeated  in  the 
fame  water;  after  which  the  lixiviated  faline 
liquor  is  flrained,  evaporated,  and  put  into 

coolers.  At  the  end  of  14  or  15  days,  the  li- 

/ 

quid  is  decanted  to  feparate  the  cryltals.  The 
thus  obtained  cryftallifed  mafles,  are  melted  in 
iron  veflels,  and  then  poured  into  other  coolers, 
where  the  whole  is  ftirred  until  it  becomes 
folid. 

Brafs, 

The  manner  of  making  brafs  is  generally 
done  in  the  following  way  : 


Equal 
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Zinc. 
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Equal  parts  of  pounded  and  fifted  calamine, 
or  calciform  ores  of  zinc,  and  pounded  char- 
coal are  mixed,  and  a little  moiftened  ; it  is 
then  placed  in  a -flratified  manner,  with  the 
fourth  part  of  its  weight  of  copper,  either  in 
plates  or  in  fmall  pieces,  in  a crucible  which  is 
to  be  covered ; there  are  generally  feveral  of 
fuch  filled  crucibles  placed  at  the  fame  time  in 
a blafi;  furnace  upon  an  iron  grate,'  and  covered 
with  coals.  When  in  12  or  14  hours,  two 
coverings  of  coal  have  been  confumed,  and 
that  the  large  flames,  which  rife  out  the  open- 
ing, diminifh,  and  appear  with  a clear  blueifli 
opalefcent  like  colour;  it  is  confidered  as  a 
mark  or  indication  of  the  mixture  having 
undergone  a perfedt  combination.  • The  cruci- 
bles are  then  taken  out,  and  the  metal  is  put 
into  another  crucible  prevloufly  ignited ; w'hen 
the  metal  is  perfcdtly  fufed,  it  is  poured  our, 
and  caft  into  plates.  This  firft  fmelting  yields 
an  impure  biafs,  and  the  fcoriae  which  are 
feparated,  contain  ftill  a portion  of  the  metal 
which  is  further  feparated  by  another  fmelting 
with  charcoal,  calamine,  and  cojiper.  - 

If  the  brafs  is  meant  for  cafting,  a greater 
portion  of  calamine  can  be  employed  ; but  a 
lefs  portion  is  ncceflary  for  brafs,  which  is  to 
be  worked  by  hammering. 
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DIVISION  III. 

0 

O F 

SEMI-METALS, 

Not  malleable,  more  or  lefs  brittle, 

V 

% 

GENUS  X.  , 

BISMUTH. 

BISMUTHUM, 

0 ' 

Germ.  Wifmuth,  ■ 

Fr.  Bifmuth  ou  Etain  ae  Glace. 

Swed.  AJkbly, 

This  metallic  fubftance  was  firfl  defcribed 
by  Agricola,  and  by  Schroeder  in  the  year 
1641. 


It 


2o6 


Bifmuth,' 

It  is  not  fo  frequently  found  as  many  other 
metals,  and  it  ferves  for  few  ufeful  purpofes 
in  common  life.  It  is  found  in  the  earth  in 
very  few  different  ftates,  more  generally  native 
or  in  the  metallic  ftate,  than  moft  of  the  other, 
metals ; fometimes  combined  with  fulphur  or 
arfenic ; more  feldom  in  the  ftate  of  calx,  and 
never,  as  far  as  I know,  in  the  falinc  ftate. 

When  feparated  from  heterogeneous  fub- 
ftances,  its  colour  is  filver  white,  inclining  to 
reddifti.  It  is  brittle,  and  can  be  eafily  redu- 
ced to  fmall  particles;  it  is  foft  enough  to  be 
cut  with  a knife ; it  has  a lamellar  texture  ; its 
fpecific  gravity  is  m 9,800.  It  requires  lefs 
heat  for  fulion  than  almoft  any  other  metal, 
melting  by  a heat  — 460  degrees  of  Fahren* 
heit’s  fcale  ; it  is  fcarcely  affedted  by  the  com- 
mon atmofphere,  or  by  pure  water.  When 
long  expofed  to  the  atmpfphere,  it  obtains  a 
purple  tarniffi.  It  can  be  volatilifed  by  hear, 
and  efcapes  in  the  ftate  of  greyifli  white  vap- 
ours ; it  combines  readily  with  mercury  and 
with  fulphur;  when  fufed,  it  exhibits  on  cool- 
ing, cubical  figures  on  thefurface.  It  is  folu- 
ble  in  fulphuric,  nitric,  and  marine  acid,  moft 
readily  in  nitric  acid,  Icfs  and  more  difficult 
with  fulphuric  and  muriatic  acid.  When  dis- 
folved  in  nitric  acid,  it  is  precipitable  by  a 
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mere  dilution  with  pure  water.  The  precipi- 
tate is  white,  and  is  ufed  as  a pigment  by  hair- 
dreffers  to  blacken  the  light  hairs,  alfo  as 
paint  for  the  Ikin. 

The  folution  in  certain  acids  may  be  ufed 
for  fympathetic  ink,  as  it  becomes  black  when 
expofed  to  heat.  When  fufed  with  borax,  it 
produces  a brown  vitreous  mafs.  It  emits  a 
blueilh  flame  when  burnt.  When  in  the  me- 
tallic ftate,  it  is  ufed  ^ for  the  compofition  of 
types,  in  letter  founderies. 


DIVISION  I. 

I 

Bifniuth  in  the  metallic  fiate,  perfeBly  folubk  iti 
nitric  acid. 


SPEC. 
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Bifntuth. 


" ‘ .SPEC,  I.  , > 

NATIVE  BISMUTH. 

Bifmulhum  nativum. 

* * . 

Germ.  Gediigen  IVifmuth. 

Swed.  Gedieget  AJkbly. 

Hung.  Termes  VifmuU' 

Dan.  Naturlig  ?lfmut. 

Its  colour  is  filver  white  inclining  to  red- 
difh,  fometimes  variegated  on  the  furfacc.  It 
differs  f^om  the  purified  and  fufed  metal,  by 
exhibiting  a larger  lamellar  texture. 

It  is  found  in  folid  maffes,  and  alfo  in  fmall 
particles  difperfed  in,  and  frequently  depofited 
upon  different  ftones,  in  the  flate  of  plumous 
ftriated  lamellae.  Its  regular  fhape  is,  cubes, 
limple  four  fided  plates,  fometimes  odtohedron. 
It  is  generally  accompanied  by  cobalt  ores ; its 
matrix  is  red  jafper,  pctrofilex,  quartz,  heavy 
-fpar,  and  cobalt  ores. 
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Bifmuth. 

It  is  met  with  at  Schneeberg  in  Saxony — at 
Joachimfthal  and  Johanngeorgenftadt  in  Bohe- 
mia— in  Dalecarlia  in  Sweden. 

It  is  eafily  feparated  from  its  matrix  by 
fimple  fufion,  on  account  of  its  being  eafily 
fufible. 


DIVISION  II. 


Bifmuth  in  the  Jlate  of  calx  or  oxyd,  having  no 
lujlre^  being  friable,  of  an  earthy  appearance, 
and  emitting  no  fulphur eons  fmell  when  ig^ 

t 

nited,  but  foluble  in  nitric  acid* 


VoL.  II. 
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SPEC.  II. 


NATIVE  CALX,  or  OXYD  of  BISMUTH. 

Bifmuthum  calciforme. 

Germ.  Wifmuth  Kalk: 

Fr.  Chaux  ou  oxide  de  Bifmuth, 

Dan.  Vifmut-mulm. 

Hung.  Folde  Vifmut, 

Cron  ft.  'Bifmuthum  calciforme  -pulverulentum. 

Its  colour  is  yellowifli  grey,  greenilli,  and 
ftraw-yellow  grey. 

It  is  found  compadf,  and  difperfed  in,  gene- 
rally coating  the  furface  of  other  bifmutic  ores* 
Sometimes  in  cubical  pieces,  and  in  fmall  la- 
mellze.  It  has  no  luftre,  but  an  earthy  apj)ear- 
ance  or  texture.  The  metal  can  be  recovered 
by  fufing  it  with  charcoal.  It  is  chiefly  com- 
pofed  of  bifmuth,  oxygen,  and  a fmall  portion 
of  fixed  air.  It  is  moftly  accompanied  by  ful- 
phurlfed  and  native  bifmuth. 


It 
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It  is  found  at  Johanngeorgenfladt  in  Saxony 
— at  Joachimfthal  in  Bohemia. 

Its  matrix  is  fometimes  argillaceous  lliiflus, 

t . 
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Bifruuth  miner alifed  hy  fulphur  or  arfenic ; is  not 
quite  foluble  in  acids,  and  emits  a fulphureous 
Jmell  when  ignited. 

SPEC.  III. 

I 

s 

SULPHURISED  BISMUTH. 

Germ,  and  Swed.  PVifmutglan%<. 

Ital.  Bifmuto  fulfureo. 

Fr.  Mine  de  hi fmuth  fulphur eufe. 

Hung.  Afuanyos  VifrHut. 

Cronft.  Wifmuthum  fulphure  miner alifatum. 

Its  colour  is  lead  grey  and  blueilh  grey 
fometimes  variegated. 

P a 
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Bifmuth, 

It  is  found  in  Imall  particles,  difperfed  in  va- 
rious Hones,  necdle-fhaped  and  capillary  ; fome- 
times  in  lamellae,  forming  fmall  cells;  it  has 
a luftre;  a radiated  or  lamellar  texture;  it 
ftains  a little,  and  may  eafily  be  cut  with  a 
knife  ; it  does  not  effervefce  with  acids  ; emits 
fulphureous  vapours  when  heated,  and  refem-' 
bles  fometimes  galena  or  radiated  antimonial 
ores. 

The  folution  in  nitric  acid  appears  green  ; — 
it  coniifts  chiefly  of  bifmuth  and  fulphur. 

It  is  found  near  Altenberg  in  Saxon)' — near 
Schneeberg  in  Sweden — near  Chuteniz  in  Bo- 
hemia. 


SPEC.  IV. 

MARTIAL  SULPHURISED  BISMUTH. 

Cronfl.  PVifmuthum  ferro  fulphurato  mine- 
ralifdtum. 

It  has  a yellowifli  grey  appearance,  refem- 
bling  fomcwhat  martial  pyiitcs,  and  a radiated 
texture. 

It  is  found  near  Gillabek  in  Norway.- 


SPEC. 
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SPEC.  V. 

I 

ARSENICATED  BISMUTIC  ORE. 

\ 

Germ.  Arfenikalifcher  Wifmuth,  ' 

r 

It  is  of  a yellowifli  white  colour,  having  a 
brilliant  luftre ^ it  is  harder  than  native  bis- 
muth ; it  emits  a garlic  fmell  when  ignited  ; 'it 
is  generally'  covered  by  oxyd  of  bifmuth*. 

It  conlifts  of  bifmuth,  arfenic,  and  fulphur,, 
and  is  found  at  Schneeberg,  generally  in.fer-, 
ruginous  jafper,  accompanied  by  cobalt  ore. 
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GENUS  XI. 


NICKEL. 

4 

« 

-NI'CCO  L UM. 

‘Germ.  Nikkei. 

This  metallic  fubftance  has  only  Cnee  the 
year,  1751,  been  afeertained  to  be  a peculiar 
metal,  by  Mr.  Cronstedt,  though  the  fub- 
flance  from  which  he  vcxtradled  it,  had  been 
already  known  to  Hierne,  in  the  year,  1694, 
and  was  afterwards  more  noticed  by  Henckel, 
who  conCdered  the  fubftance  as  a compound 
of  copper,  cobalt,  and  arfenic,  Mr.  Berg- 
man afterwards  afeertained  more  of  its  diftin- 
gulfhing  properties. 

This  metallic  fubCance  is  not  found  in  great 
abundance,  and  as  to  its  utility,  very  little  has 
been  afeertained  yet. 


It 


Nickel. 


215 

I 

It  is  found  in  nature,  generally  in  the  me- 
tallic ftate,  more  rarely  in  the  ftate  of  calx. 
When  free  from  heterogeneous  fubftances,  it 
exhibits  a reddifh  white,  or  the  colour  of  flefh; 
when  frelh  broken,  it  has  a ftrong  luftre  ; it 
has  a fine  grained  compadt  texture ; as  to  duc- 
tilitv,  it  admits  a little  to  be  flattened  by  ham- 
mering, fimilar  to  caft  iron.  Its  fpecific  gra- 
vity IS  — 9000  ; it  requires  a very  intenfe  heat 
for  fufion  and  is  fixed;  it  is  not  affedted  by 
pure  water,  but  when  for  a long  rime  it  is  ex- 
pofed  to  the  atmofphere,  its  furface  becomes 
gradually  altered,  and  covered  with  Calx  or 
oxyd  of  a greenifh  hue  ; this  is  fooner  obferved 
W'hen  the  metal  is  heated,  and  at  the  fame  time, 
in  contadf  with  the  atmofphere.  , When  fufed 
with  borax,  it  produces  a glafs  of  a hyacinth 
colour.  It  is  attradted  by  the  magnet ; this 
property  was  firft  aferibed  to  iron,  which  was 
thought  to  be  a conftituent  part  of  this  metal- 
lic fubflance.  • , 

It  is  foluble  in  fulphuric,  nitric,  and  muri- 
atic acid,  moft  readily  in  nitric  acid  ; the  fb- 
lution  has  a green  colour  ; the  cryrtals  when 
faturated  with  nitric  acid,  and  evaporated,  ex- 
hibit rhomboidal  cubes. 

Volatile  alcali  or  ammonia  diflblves  it,  and 
exhibits  a blueifli  green  colour.  A piece  of 

P 4 polifhed 
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polilhed  iron  put  into  a folution  of  this  metal, 
does  not  occafion  a precipitate,  by  which  we 
learn,  that  the  blue  colour  does 'not  originate 
from  an  admixture  of  copper. 

The  neutral  fait  fprmed  with  fulphuric  acid, 
alfo  cryftallifes,  but  the  cryftals  efflorcfce  on 
expofure  to"  air  ; with  muriatic  acid,  the  crys- 
tals have  an  emerald  green  colour,  and  exhibit 
oblong  rhomboidal  odtahedrons.  When  mixed 
with  filver  by  fufion,  it  makes  a white  malle- 
able mixture.  ' 

It  is  ufed  by  the  Chinefe  for  the  making  of 
‘ white  copper,  which  they- call  Tackfong. 


DIVISION  I. 

Nickel  in  the  metallic  Jlate, 

^ t 


SPEC.  I. 

NATIVE  NICKEL*  KUPFERNICKEL. 
Niccolum  metallicum. 

Cron  ft.  Niccolum  ferro  cobalt o arfenicatis 

(sf  fulphuratis  miner alifat urn. 
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It  was  firft  difcovered  by  Hlerne,  in  the  year 
1694.  Its  colour  is  copper  red,  deeper  than 
the  purified  metal. 

It  exhibits  a conchoidal  furface  when  broken, 
as  to  luftre,  it  refembles  the  hepatic  martial 
pyrites  ; it  is  more  brittle  than  the  pure  metal; 
its  fpecific  gravity  is  generally  zz  7807'.  Vo- 
latile alcali  extracts  a blueifli  colour  from  it, 
and  acids,  a green.  When  thrown  upon  red 
hot  charcoal,  it  emits  a fulphureous  and  arfeni- 
cal  fmell.  It  contains  frequently  iron — arfenic 
— T-cobalt,  more  feldom  bifmuth  or  copper, 
and  very  feldom  filver  or  gold. 

Its  matrix  is  calcareous  fpar,  and  heavy  fpar. 
It  is  found  at  Joachimflhal,  in  Bohemia — at 
Schneeberg,  and  Johanngeorgenftadt,  in  Sax- 
ony— at  Andreafberg,  on  the  Harz— near  Dau- 
phiny — on  the  Pyrenean  mountains — at  Triego, 
in  Cornwall — in  Thuringia — Saalfeld,  in  Swe- 
den, and  in  Siberia,  The  metal  is  obtained 
from  the  ore,  by  torrifying  the  ore  firft,  to  fe- 
parate  the  arfenic  or  fulphur,  and  the  refiduuni 
is  fufed  with  three  parts  of  black  flux,  and  a 
little  charcoal.  • 
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SPEC.  ir. 

MARTIAL  NICKEL. 

Germ.  Gediegen  eifen  nikkel. 

When  frelh  broken,  it  is  yellow ; it  has  a 
lamellated  texture;  when  expoled  to  air,  foon 
turns  blackifli ; when  heated,  it  emits  no 
arfenical  or  fulphureous  fmell. 

It  is  found  fometimes  in  thin  rhomboidal 
plates,  which  are  placed  in  an  irregular  man- 
ner, one  over  the  other. 

It  is  found  along  with  red  arfenic,  in  argil- 
laceous fhiftus,  at  Joachimflhal,  in  Bohemia, 

SPEC.  III. 

( 

NATIVE  CALX,  OR  OXYD  OF  NICKEL. 

Germ.  Kupfernikkel  okker, 

Ital.  Cake  di  nickel, 

Fr.  Fleurs  de  nukel. 

Swed.  Nukel-bloma, 

Dan.  Nikkelniulm. 
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It  feems  to  originate  from  the  decompofition 
of  kupfernickel.  It  is  the  metal  combined 
with  oxygen,  and  a little  fixed  air.  Its  colour 
is  a pale  green,  or  blueifii  green  ; it  has  an 
earthy  appearance,  and  is  very  friable  ; it  is 
found  coating  kupfernickel  ; fometimes  in- 
terfperfed  in  the  matrix,  feldom  in  comprefied 
Ihining  filaments. 

It  is  found  at  Joachimfthal,  in  Bohemia — 
at  Kofemuz,  in  Silefia — at  Schneeberg,  in 
Saxony. 

Mr.  Klaproth,  and.Heycr,  found  it  mixed 
with  filiceous,  argillaceous,  magnefian,  and 
calcareous  earth. 
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, GENUS  XII. 


■ ANTIMONY. 
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# 

ANTIMONIUM. 

/ • J 

Fr.  Antmoine,  Germ.  Spiefglanz, 

' ' i 4 

Swed.  Spitfglas.  Hung.  JPifgoltz. 

This  metallic  fubftance  was  noticed  by 
Bafil  Valentin. 

It  is  found  in  various  parts  of  the  earth.  It 
is  a very  ufeful  fubflance,  particularly  in  me- 
clicine;  it  is  likevvifc  ufed  for  different  metallic 
compofuions,  and  in  letter  foundcries.  It  is 
found  in  nature  in  the  metallic  ftate — in  the 
Hate  of  calx — mineralifed  by  arfenic,  but  moft 
generally  with  fulphur,  called  crude  antimony. 

It  is  generally  met  with  in  flotz  mountains. 
When  free  from  heterogeneous  fubftances,  it 
cxI'ib’Ls  a ■ filver  white  colour  with  blueifh 
fliadcs ; its  texture  is  lamellatcd  and  radiated  ; 

it 


Antimony^ 
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it  is  brittle,  and  Is  not  affedled  by,  water,  or 
by  the  atmofphere.  Its  fpecific  gravity  is  rr 
6,860.  It  can  be  volatilifed  by  a ftrong  heat; 
when  perfectly  fufed,  'and  expofed  to  cool  gra- 
dually, it  exhibits  cubical  cryftals  on  the  fur- 
face ; it  combines  eafily  with  fulphur,  but 
very  difficultly  with 'mercury  ; it  is  not  eafily 
adled  upon  by  fulphuric  and  nitric  acid,  but 
is  very  readily  foluble  in  nitro-muriatic  acid. 
With  muriatic  acid,  it  makes  that  liquid  called 
butter  of  antimony,  which  is  very  corrofive. 
There  are  a great  number  of  preparations  made 
of  it  for  medicinal  ufes. 

DIVISION  I, 

1 

Antimony  in  the  metallic  Jlate. 

SPEC.  L 

NATIVE  ANTIMONY. 

Antimonium  nativum. 

Germ.  Gediegener  fpiefglanz  konig, 

F r.  Antimoine  vierge  ou  natif, 

Dan.  Naturlig  fpids  glafs, 

Hung.  Termes  pifgoltz. 
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It  was  firft  difcovcred  by  Swah,  in  Sweden, 
in  the  year  1748. 

Its  colour  is  filver  white,  with  a ftrong  luftre ; 
the  texture  lamellar  ; it  is  foluble  in  nitro- 
muriatic  acid,  and  feparates  again  from  it, 
when  the  folution  is  much  diluted  with  water. 
It  is  generally  mixed  with  arfenic  and  iron. 
Some  mineralogifts  believe  that  it  is  always  al- 
loyed with  arfenic.  Mr,  Sage  mixed  it  with 
fulphur,  and  fufed  it  together,  and  the  pro- 
,dudt  refembled  realgar,  or  red  arfenic.  He 
fays,  that  the  native  regulus  contained  16  per 
cent,  of  arfenic. 

Its  matrix  is  generally  calcareous  fpar.  It 
is  found  near  Allemoht  in  Dauphiny,  accom- 
panied by  red  antimony,  and  near  Sahlberg  in 
Sweden. 


DIVISION  II. 
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Antimony  in  the  mineralifed  Jiate,  requiring  torrt- 
fi3}on  to  obtain  the  metal ; emitting  when 
heated,  ^fulphureous  or  arfenkal  vapours. 

A.  Mineralifed  by  arfenic. 
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SPEC.  ir. 

4 

ARSENICATED  ANTIMONY. 

Germ.  Arfenikalifcher  fpiefglanz. 

4 

It  has  a white  brilliant  luftre,  alfo  a lamellar 
or  fcaly  texture ; it  is  found  in  mafles  of  no 
regular  fhape.  When  heated,  it  emits  only 
arfenical  vapours. 

I have  put  it  down  here  as  a feparate  fpecies, 
as  I examined  a fpecimen  of  native  regulus, 
which  was  not  mineralifed  by  arfenic,  and  was 
almoft  entirely  diflTolved  in  nirro-muriatic  acid, 
and  feparated  again  on  weakening  the  men- 
flruum  with  water. 

The  arfenicated  kind  is  found  near  Alle- 
mant,  in  Dauphiny — Hungary,  and  Saxony. 

4 

B.  Antimony  mineralifed  hy  fulphur,  emitting 
ftilphureous  vapours  when  torrified. 
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SPEC.  III. 

GREY  SULPHURISED  ANTIMONY. 


Germ.  Grau  fpiefglanzerz, 

* 

Ital.  Antimonio  folfureo. 

Fr.  Antimoine  fulfurL 

Lat.  Antmonium  fulphure  miner alif alum 
grtfeum. 


/ 

Its  colour  is  lead  grey — Reel  grey — black- 
ifh.  It  is  found  in  compadl  malTes,  having  a 
lamellar,  radiated,  or  fcaly  texture.  It  is  ge- 
nerally found  in  needle-lhaped  prifmatic  crys- 
tals, cohering  more  or  lefs. 

Its  regular  Ihape  is  the  rhomboidal  o(ftahe- 
dron,  the  bafis  of  which  has  angles  of  88  and.  92 
degrees  ; 'it  appears  frequently  in  four-fidcd 
prifms,  terminating  In  four-fided  points — in 
fix-fided  prifms,  terminating  in  a point  with 

fix  facets -in  truncated  four-fided  prifms, 

more  or  lefs  fhining,  generally  with  a metallic 
luftre. 
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It  is  ftaining,  and  breaks  generally  into  ra- 
diated fragments  ; its  fpecific  gravity  is  gene- 
rally — 4,200. 

It  is  foft  and  brittle  ; it  melts  in  the  flame 
of  a candle  by  means  of  the  blow-pipe  eafily, 
and  burns  with  a blue  flame  ; it  evaporates  by 
a continued  ftrong  heat,  in  the  ftate  of  grey 
vapours ; when  digefted  with  nitro-muriatic 
acid,  the  metallic  parts' are  diflTolved,  and  the 
fulphur  feparates  and  floats  on  the  furface. 

It  contains  often  a fmall  portion  of  gold, 
but  which  is  not  worth  extraction.  The  pror 
portion  of  component  parts  vary,  fometimes 
above  70  per  cent,  metal,  and  above  20  ful- 
phur. 

It  is  found  in  Upper  and  Lower  Hungary, 
at  Cremnitz,  and  Schemnitz — at  Nertfchinfk, 
in  Siberia — in  Saxony — Spain,  and  England. 

Its  matrix  is  quarzous,  and  calcareous, 
more  rarely  heavy  fpar.  I poflefs  fpecimens  in 
which  long  cryftals  pafs  through  cryflallifcd 
white  femitranfparent  heavy  fpar. 


I 
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SPEC.  IV. 

RED  ANTIMONIAL  ORE.  . 

* 

I « 

■ Germ.  Roth  fpiefglanzerz* 

\ 

Born.  Cat.  Raif.  Antimoine  colore  rouge. 

\ 

Fr.  Mine  antimoine  rouge, 

Dan.  Rod  fpids  glafmulm. 

Hung.  Veres  pifgoltz. 

This  ore  conlifls  of  antimony,  fulphur,  and 
arfenic ; it  is  generally  of  a light  crimfon  red 
colour;  moftly  in  thin  prifmatic  capillary 
cryftals,  which  are  accumulated  and  arranged 
in  a diverging,  pr  ftellated  manner.  The 
cryftals  are  opaque  and  friable.  It  is  found 
in  the  antimonial  mines  of  Bohemia,  Hungary, 
and  I'ranfylvania'. 

I have  fpecimens  of  antimonial  ores,  which 
are  covered  with  a coat  of  reddifh  brown  an- 
timony, of  an  earthy  appearance,  and  refem- 
bling  the  kermes  mineral,  which  was  given  to 
me  for  native  kermes  mineral.  I fliall  examine  it 
in  order  to  afeertain  whether  it  contains  arfenic, 

or 


Antimony,  227 

or  whether  I fhall  place  it,  for  the  future,  as 
a feparate  fpecies. 


SPEC.  V. 

t 

PLUMOUS  ANTIMONIAL  ORE,  OR  AR- 
GENTIFEROUS ANTIMONIAL  ORE. 

.Germ.  Federerz. 

Hung.  Pifgoldzos  ezujl. 

It  has  a lead  grey  colour.  It  is  generally 
found  in  thin  capillary,  or  filamentous  cryftals 
irregularly  mixed.  It  is  very  little  fhining, 
is  friable,  and  ftains  the  fingers.  It  confifts 
chiefly  of  antimony,  iron,  arfenic,  fulphur, 
and  filver. 

It  is  found  with  the  common  grey  antimony, 
near  Freiberg — in  Hungary,  and  Tufcany. 

It  feems  to  be  only  a variety  of  the  grey 
antimony. 
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. SPEC.  VI. 

VARIEGATED  SULPHURISED  ANTI- 
MONY. 

Born.  Catal.  Raifon.  Antimoine  colore 
trije. 

Germ.  Buntes  or  regenhogen  farbiges  fpks- 
glanzerz. 

It  has  a very  beautiful  appearance,  exhibit- 
ing the  colours  of  a rainbow,  orthofe  exhibited 
by  the  feathers  round  the  neck  of  the  blueilh 
kind  of  pigeons. 

It  is  compofed  of  long  fibres  or  filaments  of 
the  grey  antimonial  ore,  whofe  furface  has  ob- 
tained that  appearance  by  having  loft  part  of 
its  fulphur,  occafioned  by  heat  which  had  been 
extricated  during  the  decompofition  of  other 
bodies  furrounding  it  under  the  earth,  and 
which  fulphureous  particles  becoming  acidified 
by  the  combination  with  oxygen,  had  thus 
re-adted  upon  its  furface,  and  fo  produced  that 
change.  It  is  very  fcarce,  and  has  not  been 
found  of  late. 


It 
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It  was  found  in  a certain  antimonial  mine  of 
Hungary,  in  quartz  and  heavy  fpar. 


The  following  fpecies  are  to  be  confidered  as  oxy- 
dated  antimonial  ores,  more  or  lefs  altered  by 
acids. 


SPEC.  vn. 

WHITE  ANTIMONIAL  ORE  OR  OXYD 
OF  ANTIMONY  COMBINED  WITH  MU- 
RIATIC ACID. 

Muriate  of  antimony. 

0 

Germ.  PFeifs  Spiefglanz-erz, 

It  is  white,  or  greyifli  white  ; it  is  found  in 
oblong  rectangular  four  fided  plates,  in  capil- 
lary cryftals  joined  at  the  bafis  and  grown  to- 
gether. The  cryftals  have  generally  a pearl 
luftre,  a lamellar  te:5tture  ; they  are  femi-tran- 
fparent,  refembling  fomewhat  the  white  , lead 

0^3  ore, 
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ore,  or  white  zeolith  ; they  crackle  when  cx- 
pofed  to  heat.  When  fufed  with  borax  upon 
charcoal,  the  metal  recovers.  It  confifts  chief- 
ly of  oxyd  or  calx  of  antimony  and  muriatic 
acid*  ' ♦ 

It  is  fcarce,  and  found,  near  Braunfdorf — 
Freyberg — Przibram  in  Bohemia;  generally' 
accompanied  by  red  blende,  galena,  grey  an- 
timony. 

I have  a fpecimen  which  contains  the  white 
antimony  and  red  antimony,  both  in  capillary 
cryftals,  placed  in  a ftellated  manner. 


SPEC.'  VIII.. 

YELLOW  ANTIMONIAL  ORE. 


This  ore  differs  from  the  foregoing,  in  con- 
fining oxyd  of  lead,  from  which,  it  has  pro- 
bably obtained  the  yellow  colour. 

It  is  found  in  four  fided  lliining  lamella. 

It  is  very  fcarce,  and  was  found  in  Hungary. 

As  to  the  working  of  antimonial  ores,  which 
are  chiefly  the  fulphurifed  ores : the  ore  is  firfl: 

Ported 
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forfed  and  pounded,  then  torrified  in  an  oven 
refembling  that  of  the  bakers.  A hundred 
pounds  of  the  torrified  ore  are  mixed  with 
fifty  pounds  of  dried  tartar  arid  a little  iron  ; 
the  mixture  Is  fufed  in  proper  crucibles ; after 
which  the  metal  is  found  in  the  bottom  of  the 
crucible.  The  metallic  buttons  or  loaves,  ex- 
hibit generally  a ftar  on  their  furface,  particu- 
larly if  the  crucible  be  placed  in  a temperature 
fo  as  to  cool  gradually. 
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GENUS  XIII. 


COBALT. 

COBALTUM. 


Cadmia.  Ital.  Coballo. 

Germ.  Kobalt. 

This  metallic  fubftance  was  firft  dlfcovered 
by  Brandt,  In  the  year  1735.’ 

It  is  ufed  for  feveral  purpofes,  but  chiefly 
and  particularly  as  a colouring  matter  in  ihe 
art  of  painting  blue  in  frefco,  and  on  fayence 
ware,  &c. 

It  is  found  in  nature,  mlneralifed  by  arfe- 
nic  or  fulphur,  in  the  (late  of  calx,  and  com- 
bined with  or  altered  by  acids,  perhaps  never 
in  the  pure  metallic  flatc. 


It 
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it  is  met  with  in  various  countries.  The 
mines  of  Saxony,  Bohemia,  and  Sweden,  pro- 
duce a great  quantity.  Wherever  it  is  found, 
it  is  generally  accompanied  by  filver  ores. 

When  freed  from  heterogeneous  fubftances, 
it  has  a blueifh  grey  colour,  with  a little  lhade 
of  reddifh,  refembling  in  appearance  moftly 
pure  iron. 

Its  texture  is  the  intermediate  between  gra- 
nular and  fcaly. 

Its  fpecific  gravity  is  :z:  7000. 

It  is  brittle,  and  eafily  reducible  to  powder; 
is  readily  affcdfed  by  the  atmofphere,-'and  a 
little  moveable  by  the  magnet,  which  has  been 
afcribed  to  iron,  from  which  it  can  fcarce  be 
perfectly  freed.  It  requires  a very  ftrong  heat 
for  tufion,  rather  more  than  copper  : when  in 
the  ftate  of  calx  or  oxyd,  it  appears  generally 
of  a rofe  colour;  when  fufed  with  borax,  it 
produces  a glafs  of  a fine  blue,  and  this  colour 
it  occafions  in  mofi:  vitrifiable  fubftances. — 
When  fufed  with  one  part  of  pure  fand,  and 
two  parts  and  a half  of  potafli,  it  makes  a blue 
glafs,  which  is  reduced  by  mills  to  a very  fub- 
tle  powder,  and  is  then  called  fmalte,  a blue 
fubftance  ufcd  for  blueing  by  waflier-women. 
It  is  foluble  in  nitric  acid  without  the  affiftance 
of  heat,  and  gives  a rofe  colour  to  the  folu- 
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tion.  When  evaporated,  it  cryflalllfes  in  needle 
ihaped  cryflals,  which  deliquefee  in  the'  at- 
mofphere. 

It  isfoluble  in  vitriolic  acid,  by  the  afliftance 
of  heat;  and  when  faturated  with  that  acid, 
and  evaporated,  it  cryftallifes ; the  cryflals  arc 
tetrahedal  rhomboidal,  terminating  in  a dihe- 
dral fummit,  and  the  combination  is  decom- 
pofed  by  ponderous,  calcareous,  and  magne- 
fian  earth,  and  alfo  by  fixed  alcalies.  It  is 
perfectly  foluble  in  marine  and  nitro  muriatic 
acid  ; and  the  folution,  when  much  diluted 
with  pure  water,  is  ufed  for  fympathetic  ink, 
which,  when  written  with  on  paper,  and  held 
near  the  fire,  turns  blueifh  or  greenilh.  Vola* 
tile  alcali  extradls  a red  colour  from  it.  With 
nitric  acid,  it  does  not  produce  the  fympathetic 
ink,  only  by  means  of  the  muriatic  acid. 

It  does  not  combine  with  mercury. 

* , 

• » 

DIVISION  I. 

Cobalt  in  the  mineralifed  Jiate,  with  fulphur  or 
ar/enic. 
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SPEC.  I. 

I 

GREY  COBALT  ORE.  ARSENICATED 
• , COBALT. 

. -I 

i . 

Germ.  Grauer  fpeifs  Kobalt,  or  grau  Ko* 
balterz, 

Swed.  Gra  Cobalt  malm. 

Hung.  Hamu — Szinii  afuanyos,  Kobalt. 

Dan.  ‘ Graau  Kobalt  malm.  ' 

This  ore  is  chiefly  compofed  of  cobalt  and 
arfenic.  Its  colour  is  Reel  grey,  refembling 
regulus  of  arfenic  ; fometimes  the  furface  is 
variegated  ; it  has  a fine  grained  cohipadt  tex- 
ture. ' 

It  is  found  in  foiid  mafTes,  or  in  fmall  par- 
ticles, difperfed  in  various  Rones,  fometimes 
Ralaftitical  ; fpecular  with  a particular  luRre, 
fo  as  to  refledt  the  images  of  bodies  like  look- 
ing  glafs,  whence  this  kind  w^s  called  looking 
glafs  cobalt.  It  appears  fometimes  denrritical, 
or  refembling  net  work,  of  regular  fhape,  as 

in 
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in  cubical,  prifmatic,  and  odiohedrical  cryftals, 
with  a metallic  luftre ; the  cryftals  are  brittle, 
and  turn  blackifh  on  long  expofure  to  the  at- 
mofphere.  It  fometimes  ftrikes  fire  with  fteel. 

When  thrown  upon  red  hot  charcoal,  it  emits 
a garlic  fmell,  which  charadterifes  the  arfenic ; 
when  melted  with  borax,  it  occafions'  a blue 
colour.  When  difiblved  in  nitro-muriatic  acid, 
it  makes  fympathetic  ink. 

Its  matrix  is  red  heavy  fpar,  calcareous  fpar, 
quartz,  &c.  it  contains  often  filver. 

It  is  found  at  Annaberg  and  Schneeberg, 
Freiberg,  Johaangeorgenftadt  in  Saxony — at 
Joachimfthal  in  Bohemia — Saalfeld  in  Thurin- 
gia— and  at  Kongfberg  in  Norway, 


B.  Mineraltfed  by  fulphur  and  arfenic* 
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SPEC.  II. 

WHITE  COBALT  ORE. 

Galena  Cobalti, 

Fr.  Mine  de  cobalt  blanche. 

Born,  Catal,  Raifon.  Cobalt  combine  avec 
arfenic  le  foufre  & le  fer. 

Germ.  Glanz  kobalt,  or  we{{fer  fpeifs  ko^ 
bait. 

Swed.  Giants  cobalt. 

\ 

Hung.  Tiindoklo  kobalt, 

Gmelln.  Cobaltum  pyriticofum.  ' 

It  confifts  chiefly  of  cobalt  and  iron,  minera- 
lifed  by  fulphur  and  arfenic  ; its  colour  is  deep 
tin-white-grey,  inclining  a little*  to  reddifh, 
fometimes  variegated. 

It  is  found  folid,  difperfed,  in  groupes, 
fpecular  and  knitted.  Its  texture  is  granular 
and  lamellar ; it  has  a metallic  lu^Ire.  When 

thrown 
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thrown  upon 'red  hot  charcoal,  it  emits  both 
fulphureous  and  arfenical  vapours  ; it  does  not 
ftrike  fire  with  fteel,  and  is  fcarcely  altered  in 
the  atmofphere. 

It  is  alfo  found  of  regular  lhape,  as  dodeca- 
hedrical  rhomboid.  The  furfaces  are  ftriated, 

' the  ftriae  on  one  fide  are  perpendicular  to  thofe 
of  the  oppofite  fide. 

When  this  ore  is  wrought,  the  pounded  ore 
is  torrified,  by  means  of  which  the  arfenic  re- 
quiring lefs  heat  than  the  fulphur,  is  volatilifed- 
firfl; ; afterwards  the  fulphur  is  feparated,  and 
the  calx  or  oxyd  is  left  behind. 

This  kind  of  cobalt  ore  is  found  at  Schnee- 
berg  and  Saalfeld.  In  Norway,  the  fortifica- 
tion-cobalt, fo  called  from  its  appearance,  is 
found  near  Riegelfdorf,  and  near  Tunaberg  in 
Sweden. 
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SPEC.  iir. 

I 

SULPHURISED  COBALT. 

Born.  Catal.  Ralfon.  Oxyde  de  cobalt  com- 
bine avec  le  foufre. 

A ^ • 

This  ore  Teems  to  contain  no  arfenic  or  iron, 
in  which  it  differs  from  the  foregoing  fpecies ; 
it  is  alTo  richer  in  metal  ; it  is  generally  white, 
fometimes  tarniflied.  When  heated,  it  emits 
a fulphureoLis  fmell ; it  does  not  ftrike  fire; 
and  is  found  in  cubical  cryftals  without  flriae. 

It  is  met  with  in  Upper  Hungary  and  Joa- 
chimflhal,  generally  upon  quartz. 

I 

DWISION  II. 

♦ 

9 

Cobalt  ores  in  the  caldform  or  oxyd  JlaSe» 


A.  Oxyd 
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A.  Oxyd  of  X oh  alt  without  acids, 

SPEC.  IV. 

BLACK  OXYD,  OR  CALX  OF  COBALT. 


Germ.  Schwarzer  Erdkobalt  en  cobalt  okker* 
Ital.  Cake  di  cobalto  nigro. 

f • 

Swed.  Cobalt  j or  k. 

Dan.  Kohalt  mulm. 

CronRedt.  Ochra  cobalti  nigra. 

Fr.  Oxid  de  cobalt  noir. 

This  is  the  pureft  kind  of  the  c?>lciform  co- 
balt ores.  It  emits  no  fulphureous  or  arfenical 
vapours  when  heated. 

When  fufed  with  filcx  and  potafh,  it  makes 
a fine  blue  glafs ; it  becomes  fliining  when 
rubbed  with  the  nail  of  the  finger. 

It  is  alfo  found  of  a greater  coherency  or 
hardnefs,  exhibiting  reniform  or  botrioied 
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pieces,  refembling  flags,  but  never  yet  in  the 
cryftallifed  fl:ate,  or  of ‘regular  figure;  from 
its  vitreous  appearance,  it  has  been  called  in 

German,  Glajsartiger  kobalterz, 

Fr.  Mine  de  cobalt  vitreufe. 

By  Cronftedt,  Minera  cobalti  vitrea. 

Both  kinds  are  found  at  Saalfeld,  in  Thurin- 
gia— at  Annaberg,  Schneeberg,  and  Kams- 
dorf,  in-  Saxony.  The  vitreous  kind  particu- 
larly at  Vitzbichel,  in  Tyrol. 


SPEC.  V. 

% 

BROWN  EARTHY  OXYD  OF  COBALT. 

Fr.  Oxide  de  cobalt  brun. 

Germ.  Brauner  erd  kobalt. 

This  kind  contains  generally  a little  iron. 
Its  colour  is  liver-brown — deep  alh-grey — and 
ftraw  yellow. 

It  is  found  only  difperfed  in  various  ma- 
trixes ; it  has  an  earthy  texture  ; when  in  the 
compadt  ftate  and  broken,  it  appears  on  the 
infidc  reddilh. 


VoL.  II. 
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It  is  found  with  kupferniekel,  at  Saalfeld, 
and  at  Grofskdmfdorf* 


SPEC.  VI. 

% 

YELLOW  OXYD  OF  COBALT. 

^ Its  colour  is  a dirty  flraw  yellow;  it  is  found 
folid — interfperfed,  and  has  an  earthy  texture  ; 
its  external  charadteriftical  mark  is  its  appear- 
ing always  cracked  in  various  diredlions. 

B.  Oxyd  of  cobalt  combined  with  acids* 


SPEC.  VII. 

GREEN  OXYD,  OR  CALX  OF  COBALT. 

Germ.  Griiner  crd  kobalt,  or griiner-kobalt 
befchlag, 

Fr.  Oxide  de  cobalt  vert*  ^ 

It  confiRs  chiefly  of  oxyd  of  cobalt,  of 
nickel,  and  a little  arfcnical  acid.  It  has  its 
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Goour  from  nickel,  with  an  earthy  appearance, 
and  is  generally  depofited  upon  ferruginous 
clay  ; when  examined  by  a microfcope,  it  ap- 
pears in  capillary  cryftals.  It  is  found  at 
Schmolniz,  in  Upper  Hungary  ; and  at  Saal- 
feld,  in  Thuringia. 


SPEC.  VIIE 

RED  OXYD  OF  COBALT. 

Germ.  Rother  kobalt  okker, 

it  confifts  chiefly  of  calx  of  cobalt,  and  ar'^ 
fenical  acid. 

There  are  two  varieties  of  it. 

Var.  I.  Earthy  red  oxyd  of  cobalt. 

Germ.  Kobalt  befchlag, 

Fr.  Fleur  de  cobalt  fuperficielle. 

It  has  a red  colour,  like  pale  red  xofes,  or 
the  colour  of  the  peach  flower. 

It  is  generally  found  in\  an  earthy  ftate,  of 
a greater  or  lefs  degree  of  coherency,  coating 
R 2 different 
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different  ftones — feldom  botrioid.  It  has  an 
* earthy  texture,  but  leaves  a Ihining  trace  on 
rubbing. 

It  Teems  to  originate  from  the  arfenical  co- 
balt ore,  -which  has  been  altered  by  the  ab- 
forption  of  the  bafis  of  pure  air,  and  thus  be- 
come acidified. 

It  is  found  on  ferruginous  indurated  clay, 
and  on  quartz,  at  Oraviza,  in  the  Bannat  of 
Hungary — at  Schneeberg,  in  Saxony — and  at 
Joachimfthal,  in  Bohemia.  • I alfo  found  it  in 
Ireland,  near  the  lakes  of  Killarney.  , 


Var.  2.  Efflorescent  red  cobalt  orb. 

Germ.  Kobalt  bluthe. 

Fr,  Fleur  de  cobalt  firiee  comme  Vamyanth,, 

. Dan.  Kobolt  blomjier, 

% 

Its  colour  is  crimfon — cochineal — and  peach 
flower  red.  It  is  found  difperfed  in,  or  depcN 
fited  upon  different  ftones  ; generally  compofed 
of  very  thin  capillary  prifmatic  cryftals,  dis- 
pofed  in  a flellated  manner.  The  cryflals  are 
Ihining,  fcmitranfparent,  and  foft  to  the  touch. 
Their  regular  fiiape  is  a rcdlangular  four-fided 
prifm. 
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'It  is  found  upon  ferruginous- Indurated  clay 
— white  quartz,  and  petrofilex.  It  is  met  with 
at  Schneeberg,  and  Saalfeld — in  Silefia— -in 
Sweden — Norway — Joachimfthal,  in  Bohemia 
— Saxony— Thuringia — Andreafberg,  on  the 
Harz — Allemont,  in  Dauphiny — Spain,  near 
Gufloa,  and  Bielfa,  in  the  province  -of  Arra- 
gon. 


SPEC.  IX. 

BLUE  COBALT  ORE. 


Its  component  parts  I have  not  afcertaihed 
yet;  I Ihall  examine,  and  give  a more  full 
account  of  it,  in  the  fupplement  to  this  work. 
Its  colour  is  blueilh  black ; it  has  an  earthy 
appearance,  and  is  accompanied  by  red  oxyd 
of  cobalt,  in  a matrix  of  indurated  clay,  and 
quartz.  I found  fome  very  fine  fpecimens  of 
it,  near  the  lakes  of  Killarney,  in  Ireland. 
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Cobalt, 


SPEC.  X. 


VITRIOL  OF  COBALT,  OR  SULPHATE 

A 

OF  COBALT. 


This  being  a perfect:  fait,  foluble  in  water, 
I have  already  mentioned  it  amongft  the  me- 
tallic falts,  treated  of  in  the  firft  volume. 


THE  common  mineralifed  ores  of  cobalt, 
may  be  affayed  by  firft  terrifying  the  pounded 
^ore,  to  feparate  the  mineralifer,  and  afterwards 
fufing  the  remainder  with  black  flux,  in  the 
•propofiipn  of  200  grains  of  the  roafted  ore, 
and  one  ounce  and  a half  of  black  flux  ; by 
thefe  means,  the  metallic  parts  are  feparated. 
Jf  the  rnetal  be  combined  with  iron,  or  bis- 
muth, it  may  be  mixed  with  muriate  of  am- 
monia, or  fal  ammoniac,  and  fublimed,  by 
which  means,  the  heterogeneous  metallic  parts 
arc  carried  off,  along  with  the  fait,  in  the  up- 
per part  of  the  fubliming  veffel ; the  fublima- 
^ • 
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tion  is  repeated,  until  the  fait  affurnes  a green- 
ifh  tinge. 

The  working  of  cobalt  ores  confifts  in 
roafting  the  ore  in  a reverberatory  furnace, 
terminaring  in  a long  chimn^y, ' into  which  the 
vapours  are  received.  The  vapours  adhere  to 
the  fides,  lorming  a cruft,  which  is  cleared 
away  by  criminals,  who  are  condemned  to  this 
work  for  crimes,  that  by  ‘ tbe  law  deferve 
death.  The  cobalt  ores  of  Saxony  afford  a 
great  quantity  of  arfenic. 

When  the  cobalt  is  freed  from  the  minera- 
' lifer,  it  is  called  zaffer,  which  is  ufed  for  the 
making  of  Imait,  for  painting,  &c. 


■?  r 


GENUS 


A 


MM^anefe, 


GENUS  XIV. 

» 

* t 

MANGANESE. 


MANGNESIUM. 

F r,  Manganefe. 

Germ.  Braunjiein. 

This  metallic  fubftance  feems,  after  iron  and 
gold,  to  be  the  riioft  frequently  diffufed  through 
the  earth, , and  even  in  vegetables.  As  a pe- 
culiar metal,  it  was  firft  alceriained  by  Gahn, 
and  ScHEi-LE,  in  the  years,  1774  and  1777. 

It  is  fcarce  ever  found  in,  or  approaching  to 
the  metallic  ftare,  but  always  in  the  flare  of 
calx,  or  combined  wuh  ox\gen,  probably  on 
account  of  ihe  great  affinity,  or  attraction, 
which  it  feems  to  have  to  that  principle  ; in 
this  flatc,  it  has  proved  a ufeful  fubflance. 


It 
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ft  appears  to  be  capable  of  combining  with 
n greater  portion  of  the  bafis  of  pure  air,  than 
anv  other  metal ^ and  parts  with  the  greateft 
part  of  it  again,  by  the  mere  application  of 
heat,  when  t xpofed  to  it  in  clofe  veffeis ; on 
this  account,  it  is  frequently  ufed  in'che- 
miflrv,  to  procure  a great  quantity  of  pure 
air  or  oxygenous  gas  ; it  communicates  that 
principle  alfo  to  certain  acids,  particularly  to 
muriatic  acid,  when  diftilied  over  It,  which 
caufes  the  fame  to  efcape,  in  the  (late  of  an 
elaftic  fluid,  or  gas,  called  furoxygenated 
muriatic  gas,  or  diphlogijiicated  muriatic  acid. 
This  laft  has  the  property  of  depriving  moil: 
vegetable  fubftances  of  ’their  colour,  both  in 
the  flare  of  gas,'  and  alfo  when  mixed  with 
water,  by  which  it  is  abforbed  ; hence  it  is 
employed  in  manufadlories  for  bleaching  linen, 
and  rags  for  the  manufa(fturing  of  paper,  &c. 
However  it  being  found,  that  in  the  flate  of 
-gas,  it  corroded  or  deftroyed  part  of  the  fluff, 
this  effedl  was  mitigated,  by  combining  it  with 
pure  potafh,  dilfolved  in  the  fame  water  by 
which  it  was  abforbed  ; by  thefe  means,  it 
anfwers  the  porpofe  of  bleaching  much  better, 
and  is  neither  fo  noxious  or  deflrudlive  to  the 
animal  oeconomy,  of  which  we  have  experi- 
enced many  bad  confequencesrf- 
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This  fubftance  in  the  flate  of  oxyd,  was  alfo 
found  to  have  the  property  of  depriving  cer- 
tain earthy  and  metallic  fubftances  of  their 
colour,  when  mixed  and  fufed  with  them  in 
certain  proportions  ; for  which  reafon,  it  has 
^low  been  employed  in  glafs  manufadories,  to 
remove  the  green  colour  of  the  common  green 
glafs.  Laftly,  it  is  ufed  in  the  manufadtories 
of  certain  earthen  wares,  as  the  black  earthen 
ware  of  Mr.  Wedgewood,  to  which  it  commu- 
nicates the  black  colour.  More  of  its  qualities 
may  in  procefs  of  time  be  difcovered. 

The  pure  metal  can  only  with  great  difli- 
culty  be  obtained  from  the  ore,  that  is,  by 
frequent. fufion  with  charcoal,  and  other  con- 
trivances. The  metal  requires  alfo  a ftronger 
heat  for  fufion,  than  any  other  metal,  W hen 
,pure,  it  refembles  iron  as  to  colour.  It  is  alfo 
harder  than  other  metals.  When  expofed  to 
the  atmofphcre,  it  foon  abforbs  oxygen,  and 
falls  into  powder.  Its  fpccific  gravity  is  found 
r:  6,800. 

When  fufed  with  borax,  it  produces  a deep 
red  glafs;  when  mixed  in  a certain  proportion 
with  nitre,  and  expofed  in  a crucible  for  a 
fufficicnt  time  to  heat,  the  mixture  obtains  the 
property,  when  thrown  into  water,  of  exhibit- 
ing three  different  colours  one  after  the  other. 
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as  green,  purple,  and  fcarlet,  and  at  laft,  all 
the  colours  difappear  again  ; this  mixture  is 
called  chanielion.  It  is  foluble  in  acids,  and 
is  precipitated  from  the  acid,  by  alcali,  in 
the  ftate  of  a white  powder,  which  has  alfo 
the  peculiarity  of  turning  black,  when  expofed 
to  the  atmofphere,  and  much  fooner  in  pure 
air.  When  fulphuric  acid  is  poured  on  it,  it 
has  been  obferved  to  throw  out,  light.  When 
fufed  w'ith  copper,  it  renders  it  white,  and 
' remains  malleable.  It  does  not  combine  with 
fulphur,  or  with  mercury. 

SPEC.  I. 

% 

NATIVE  METALLIC  MANGANESE, 
Magnefium  metalUcum. 

\ 

It  was  found  in  the  flate  of  greyifh  white  fmall 
globules,  which  when  expofed  to  the  atmos- 
phere, fell  to  a black  powder.  The  globules 
when  firft  found,  admitted  to  be  flattened  a 
little  with  the  hammer  ; fuch  was  met  with  in 
the  county  of  Foix,  in  France,  and  near  Ca- 
rinthia,  and  Hungary.  I have  never  feen  any, 
and  can,  therefore,  give  no  fuller  account  of 
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it,  than  what  I have  found  mentioned  by  other 
authors. 


SPEC.  II. 

« 

GREY  OXYD  OF  MANGANESE. 

Magnejium  ochraceum  grifeum. 

Germ.  Graues  braunjleinerz,  ' 

Born.  Catal.  Raifon.  Oxide  de  manganefe f 
fouille  de  fer.  Combine  avec  une  grande 
portion  d'oxygene. 

Its  colour  is  Reel  grey,  with  a metallic  lus- 
tre. It  is  found  folid  with  a lamellar  texture  ; 
gives  a black  trace,  and  ftains  paper  a little. 
It  is  found  in  lamella — in  needle-fhaped  crys- 
tals, which  are  chiefly  difpofed  in  a radiated 
or  ftellated  manner.  The  fliape  of  the  crys- 
tals exhibits  lix-fided  prifms tetrahedral 

ihomboidal  prifms,  which  are  longitudinally 
ftriated,  the  degrees  of  the  angles  are  65°  and 
1 15®.'  When  heated  in  clofe  veflfcls,  they 
emit  pure  air. 

It  is  found  particularly  fine  at  Piemont — 
at  llfcld  on  the  Elarz— in  Dauphiny — Bohemia 

— Carinthia 
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Carinthia Jamaica,  and  in  various  other 

countries. 

It  is  often  mixed  with  calcareous  earth,  pon- 
derous earth,  or  baryc ; magnefia,  and  fixed 
air. 


SPEC.  III.~ 

N 

BLACK  CALCIFORM  MANGANESE. 

1 

s 

^ Germ.  Schwarzes^braunjielnerz* 

Fr.  Oxide  de  manganefe  noir. 

Its  colour  is  black — greyifh  black,  or  iron 
black,  refembling  fuligo  or  foot.  It  is  found 
in  folid  lumps,  difperfed  in  different  ores  or 
flones — coating  other  minerals — cellular — den- 
tritical,  • or  upon  glaffy  hematites — ^—kidney 

fhaped botrioid,  or  ftalactitical ; and  alfo, 

but  rnore  feldom,  in  acute  angular  odlahedri- 
cal  cryftals,  which  have  a luftre,  and  a lamel- 
lar texture. 

It  is  found  near  Kamfdorf,  and  Konitz — 
Piemont — Carinthia — Thuringia.  In  England 
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Manganefe. 

and  Ireland,  it  is  found  in  confiderable  quan- 
tity, and  rather  more  of  a bfown  colour. 

To  this  belongs  alfo  the  fubftance  called 
wadd,  which  is  found  in  Derbyfhire,  and 
which  difcovers  the  peculiarity  of  becoming 
, red  hot,  when  mixed  with  iinfecd  oil  on 
expofure  to  air. 


SPEC.  IV. 


REDDISH  WHITE  OXYDATED  MANGA- 
NESE. 

Manganefe  combined  with  a lefs  portion  of 

, oxygen, 

Fr.  Oxide  de  manganefe  hlanc  ou  coleur  de 
rofe. 

Germ.  Ruthlich  weifes  braunfeinerz. 

Its  colour  is  whitiflij  or  that  of  rofes ; 
fometimes  brownlfh  red.  It  is  found  folid  and 
interfperfed — botrioid,  and  alfo  in  lenticular 
and  pyramid ical  cryftals.  It  is  found  in  cer- 
tain mines  of  Hungary,  and  Tranfylvania, 
mixed  with  filex,  and  conftitutes:  he  matrix  of 

the 
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the  auriferous  ores.  It  is  foluble  in  nitric  acid, 
the  folution  being  colourlefs,  and  the  preci- 
pitate occafioned  by  alcali,  white,  which  when 
heated,  becomes  black. 

It  w'^as  analyfed  by  Ruprecht,  who  found  it 
containing  55  of  filex,  35  of  manganefe  in 
the  ftate  of  oxyd,  and  a little  iron,  and  argil-, 
laceous  earth,  in  a hundred  parts. 


THE  following  three  metallic  fubftances  dif- 
fer from  the  other  metals,  in  affuming 
the  property  of  acids,  when  combined 
with  a fufficient  quantity  of  oxygen,  or 
the  acidifying  principle. 


GENUS 
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GENUS  XV, 


MOLYBDENA. 


This  metal  was  firft  afcertained  and  defcribed 
by  Hielm  in  the  year  1784. 

The  fubftance  which  contains  it,  had  been 
often,  confounded  with  plumbago  or  black- 
lead,^  from  which  it  differs  confiderably,  as  I 
fhall  point  out.  Several  chcmifts  have  not  been 
able  to  fucceed  in  the  reparation  of  the  metal 
from  the  ore.  Mr.  Hielm  fays,  it  has  a fleel 
grey  colour,  and  is  very  brittle ; it  is  only 
foluble  in  the  nitric  and  arfenical  acid  ; when 
nitric  acid  is  diftilled  over  this  'metallic  fub- 
fiance,  it  leaves  a white  calx  or  oxyd  behind, 
which  is  called  the  molybdenic  acid,  and 
which  has  the  property  of  decompofing  nitrate 
and  muriate  of  baryt ; in  the  dry  way,  it  dis- 
engages  the  nitric  acid  from  common  nitre, 
and  the  muriatic  acid  from  common  fait,  when 
expofed  together  in  a, retort  for  diftillation. — 

The 
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The  acid  itfelf  feems  unalterable  in  fire,  like 
the  arfenical  acid.  Other  acids  have  fcarcely 
any  effed:  upon  this  metallic  fubftancej 

The  fpecific  gravity  of  the  acid  is  — 3460, 
and  from  analogy,  that  of  the  metal  aboht  iz: 
6900. 

It  combines  with  fulphur,  and  the  mixture  ' 
is  called  fulphurifed  molybdena,  in  German 
J'FaJferbley. 

It  effervefces  with  alcali  when  fufed  by  fire. 
This  metallic  fubftance  is  only  found  in  na- 
ture, combined  with  fulphur. 


SPEC.  I. 

SULPHURISED  MOLYBDENA,  OR  MO-' 
LYBDENA  MINERALISED  BY  SUL- 
PHUR. 

I 

Germ,  WaJ^erhley  glanz. 

Cronftedt.  Molybdena  membranacea  nltens 

Born.  Catal.  Ralfon.  Acid€  molybdenlque 
combine  avec  le  foiifre.  , 


VoL.  II, 


S 


Its 
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‘ Its  colour  is  lead  or  ftcel  grey,  with  a lus- 
tre. It  has  a lamellar  texture,  and  is  compofed 
of  thin  lamellse,  placed  over  one  another;  the 
lamcllse  are  curved,  flexible,  and  flain  paper 
with  a luflre,  more  than  plumbago. 

It  is  generally  found  compact,  and  feldom. 
in  particles.  • . 

Its  fpecific  gravity  is  generally  zz  4,700. 

It  can  be  cut  with  a knife,  is  fatty  to  the 
touch,  can  be  volatilifed  by  a ffrong  heat,  and 
emits  fulphureous  vapours.  > 

It  is  found  likewife  of  regular  fliape,  as  in 
fix  fided  plates,  and  in  fix  fided  prifms,  termi- 
nating in  fix  fided  pyramids,,  by  double  trun- 
cation ; fuch  a fpecimen  Mr.  Rafpe  pofleflfed, 
which  I faw.  Its  matrix  is  feldfpar,  lithom- 
arge,  and  quarzous  rock. 

It  is  found  in  Iceland — Sweden — Spain — at 
Altenberg  in  Saxony — at  Schneeberg  and  S«ch- 
lackenwald — in  France — at  Kolynan  in  Siberia, 
It  is  alfo  found  in  rocks  containing  wolfram 
and  tin  ores. 

The  terra  auftralis  feems  to  be  mixed  with 
molybdena. 
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iGENUS  XVL 


ARSENIC. 


ARSENICUM. 

That  this  fubftance  is  a peculiar  metal,  was 
•firft  afcertained  by  Schroeder  in  the  year  1641. 
Mr.  Monnet  in  the  year  1773,  afcertained  its 
properties  more  fully. 

It  is  found  in  many  different  parts  of  the 
earth,  both  in  the  metallic  ftate,  and  mineralis- 
ed by  fulphur,  and  alfo  in  'the  ftate  of  calx  or 
oxyd. 

It  is  ufed  for  feveral  purpcfes,  according  to 
its  different  ftates,  each  of  which  I lhall  men- 
tion feparately. 

Rerhaps  it  would  he  laudable,  if  an  exprefs  law 
prevented  the  felling  of  common  arfenic  to  un- 
known people  in  the  Jhops  of  druggifs,  where 
the  purpofe  or  pretence  was  fo  Jlender  as  th^t 
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of  dejlroying  rats,  &c.  at  leaf  more  caution  Jhould 
certainly  be  impreffed  on  the  minds  of  thofe  who 
fell,  and  of  thofe  who  buy  this  pernicious  mineral-, 
for  the  former,  do  not  often  conftder  the  unhappy 
confequences,  which  may  arife  from  even  a care~ 
lefs  ufe  of  it,  while  the  latter  are  frequently  fo 
heedlefs  in  its  application,  by  leaving  it  open, 

, and  in  improper  places,  that  however  innocent 
intention  has  been,  numberlefs  are  the  injiances 
on  record,  of  the  lamentable  mifchiefs  which  this 
poifon  has  qccafioned.  It  Jhould  be  remembered, 
that  there  are  other  poifons  more  fafe  to  man 
than  arfenic,  which  might  be  ufed  for  dejlroying 
noxious  animals,  and  that  arfenic  preys  fuffici- 
. (ntly  upon  human  life,  if  we  come  to  number  the 
vi^ims  who  are  occupied,  and  by  degrees  dejlroy- 
ed,  in  its  mines  and  fever  al  workings. 

When  the  metal  is  freed  from  other  fub- 
ftances,  it  has  a lead  grey  colour,  a lamellar 
texture,  and ' a flight  luftre ; it  becomes 
blackifli  or  purple  when  expofed  to  air. 

Its  fpecific  gravity  n 8,310. 

It  is  not  adtcd  upon  by  water,  but  readily  by 
nitric  acid.  ' s 

When  expofed  to  heat,  it  may  entirely  be 
volatilifed,  during  which  it  emits  a garlic  like 
fmell ; it  is  diflipated  in  the  (late  of  white 
vapours,  which  may  be  collc(5lcd  on  a piece  of 

' polillicd 


26i 


Arfenic* 

polilhed  copper  plate,  held  a little  dlflantover 
the  crucible  in  which  it  is  ignited.  When 
fufed  with  common  glafs,  it  deprives  it  of 
colour;  it  renders  copper  white,  and  iron  yel- 
low,  gold  and  zinc  grey. 

When  the  metal  is  perfedlly  fufed,  and  fuf- 
fered  to  cool  gradually,  it  exhibits  an  oftahedri- 
cal  fhape.  When  mixed  and  fufed  with  ful- 
phur,  it  produces  a red  mixture,  or  the  realgar 
or  red  arfenic,  as  it  is  called. 


DIVISION  I. 

\ 

Arfenic  in  the  metallic  Jlate,  free  from  fulphuri 

I 
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SPEC.  I. 


NATIVE  METALLIC  ARSENIC,  TESTACE- 
OUS ARSENIC. 


Arfemcum  nativum. 

Germ.  Gediegener  arfenik-konigy  alfo  fcher- 
ben  kobaldy  & Fliegenjlein, 

F r.  Arfenic  natif, 

Dan.  Naturlich  arfenic. 

Hung.  Termes  eger  ko. 

It  confifts  chiefly  of  arfenic,  and  a little  iron. 
Its  colour  is  generally  lead  and  iron  grey.  Its 
texture  is  lamellar  or  teflaceous,  the  lamella: 
are  a little  curved  and  fonorous.- 

; 

Its  fpecific  gravity  is  generally  cz  8,308. 

When  frefh  broken,  it  exhibits  a luflre,  but 
becomes  foon  tarniflied  in  air. 

It  is  brittle,  and  eafily  pulverifable.  When 
boiled  with  water,  it  communicates  a fufficient 
poifonous  quality  to  kill  flies,  for  which  pur- 
pofe  it  is  frequently  ufed  in  Germany,  and 

hence 
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iience  it  has  probably  obtained  the  name, 
Fliegenjiem,  When  expofed  to 'a  fufficlent  heat 
in  a crucible,  the  arfenic  flies  off*,  and  leaves 
an  iron  flag  behind. 

It  is  generally  found  in  cobalt  mines,  as 
near  Freiberg  and  Annaberg  in  Saxony — at 
Joachimfthal  in  Bohemia — at  Kongfberg  in 
Norway.^^ 

I ^ 

DiyiSION  II. 

Arfenic  in  the  fate  of  calx  or  oxyd, 

r 

SPEC.  IL 

WHITE  OXYD  OF  ARSENIC. 

t 

Arfenicum  album. 

Germ.  Weijfer  arfenik-kalch. 

Fr.  Arfenic  blunc  ou  oxide  d’ arfenic  blanche. 

This  is  fcarce ; its  colour  is  naturally 
whitifli,  but  when  expofed  to, heat,  it  becomes 
blackifli, 

S 4 
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Its  fpecific  gravity  is  ~ 2477. 

It  is  entirely  volatilifed  by  heat  in  the  ftate 
of  white  vapour,  which  have  a garlic  fmell. — 
It  is  the  only  oxyd  of  metals  which  emits  a 
charadteriftical  fmell  when  expofed  to  heat. — 
It  is  foluble  in  nitric  acid,  but  lefs  in  muriatic 
and  vitriolic  acid  ; it  is  foluble  in  water,  and 
particularly  when  affifted  by  heat.  When  fus- 
ed with  fulphur,  it  produces,  according  to  the 
proportion  of  fulphur,  a yellow  or  a red  mafs. 

It  is  generally  found  of  an  earthy  appearance, 
or  as  an  efflorefcence,  coating  native  or  metal- 
lic arfenic  ; feldom  in  the  cryftallifed  ftate,  ex- 
hibiting odlahedrical  cryftals,  or  tetrahedral 
truncated  prifms,  or  three  and  four  fided  pyra- 
mids,  which  have  probably  been  occafioned  by 

fubterraneous  heat,  * 

/ 

It  is  found  at  Schmblnitz  in  Hungary — at 
Andrcafberg  on  the  Harz — at  Joachimfthal  in 
Bohemia,  and  in  Tranfylvania. 


DIVISION  III. 

Arfenic  miner alifed  hy  fulphur,  emitting  fulphur cous 
vapours  when  thrown  upon  red  hot  charcoal, 
not  foluble  in  nitric  acid. 


SPEC. 


SPEC.  III. 

SULPHURISED  ARSENIC,  OR  ORPIMENT. 
/ 

There  are  two  varieties  of  this  kind,  which 
differ  from  each  other  by  the  different  colour 
and  folidity,  or  coherency,  occafioned  by  the 
different  proportions  of  its  component  parts, 
and  by  the  different  degrees  of  heat  to  which  it 
has  been  expofed,  and  which  are  differently 
named, 

Var.  1.  Yellow  sulphurised  arsenic, 

1 

Lat,  Aurum  pigmentunty  ox'rejigallum, 
Svved,  Raufch  gelh^ 

Cronft.  Calx  arfenici  fulphure  mixta  Jlava, 

\ ' 
This  kind  contains  lefs  fulphur  than  arfenic, 

generally  90  parts  arfenic,  and  10  of  fulphur. 

Its  colour  refembles  that  of  lemon  or  yellow 

brimftone,  inclining  fometimes  to  greenifh, 

reddifh,  or  orange. 


Its 


Its  texture  is  generally  lamellar,  and  the  lai- 
mellse  are  fo  foft  as  to  be  cut  with  a knife,  and 
a little  flexible,  and  haVe  often  a beautiful 
brilliant  luftre,  which  is  improved  by  the  fear- 
let  red  fliades. 

Its  fpecific  gravity  is  generally  ~ 5315*. 

When  expofed  to  heat,  it  becomes  blackifli ; 
and  when  fufed  in  a clofe  veflel,  it  becomes 
red ; it  is  often  femi-tranfparent  in  a light  de- 
gree. When  expofed  to  a long  continued  heat, 
it  evaporates,  leaving  a fmall  portion  of  earthy 
parts  behind. 

It  is  found  ftalaftitical,  globular,  and  tefla- 
ceous,  or  in  oblong  and  broad  lamellse,  never 
as  far  as  I have  known,  in  the  cryftallifed 
flate. 

It  is  found  in  the  bannats  of  Hungary,  and 
in  various  other  parts. 

When  reduced  to  fine  powder,  it  is  ufed  in 
paintings. 


Var, 


Var.  2.  Red  sulphurised,  or  ruby  arsenic. 

. \ 

Realgar,  Arfenicum  ruhrum, 

r I 

Fr.  Realgar  natif. 

G?rm.  Rother  arfenik* 

Cronft.  Calx  arfenici  fulphure  mixta  rubra, 

Gmelin.  Arfenicum  fadaraca, 

\ 

1 

This  kind  confifts  of  a greater  portion  of 

fulphur ; 84  of  arfehic,  and  16  of  fulphur, 
generally  form  the  proportion.  Its  colour  is 
aurora  red,  or  ruby  red,  generally  of  an  equal 
colour,  and  it  appears  more  as  a homogene- 
ous fubftance ; it  is  more  tranfparerit  than  the 
afore* mentioned  variety  ; it  is  Ihining,  but  not 
fo  bright  as  the  yellow  orpiment. 

Its  fpecific  gravity  is  zr  3,300. 

, It  is  found  in  compact  folid  mafles,  and  fre- 
quently of  a regular  fhape,  as  in  tetrahedral  and 
hexahedral  rhomboidal  prifms,  longitudinally 
ftriated,  and  often  terminating  in  tetrahedral 
fummits,  or  varioufly  modified. 


It 
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Arfenic, 

It  is  common  in  China,  where  it  is  made 
intovafes,  pagodas,  andotherornamental  works. 
The  Indians  make  ufe  of  thefe  veflels  to  pro- 
cure a purgative  medicine  ; for  fuch  purpofe 
they  leave  vinegar  or  lemon  juice  for  fevcral 
hours  in  the  veffel,  and  afterwards  drink  it. 

Red  arfenic  is  commonly  found  near  vol- 
canos, as  at  the  Solfatara  near  Naples — in  the 
mines  of  Nagyag  in  Tranfylvania — in  the  mines 
of  Felfobanya  in  Upper  Hungary — near  Joa- 
chimfthal  in  Bohemia,  and  _ at  Marienburg  in 
Saxony.  Its  matrix  is  quartz,  heavy  fpar,  and 
ferruginous  clay. 


SPEC.  XIV. 

I 

\ 

PYRITICAL  ARSENICAL  ORE,  OR  ARSE- 
NICAL MUNDIEK  > 

OR, 

ARSENIC  AND  IRON  MINERALISED  by  SULPHUR. 

Germ.  Mifpickel  & giftkies. 

Swed.  Arfenikalifch-kies. 

Hung.  Eger-ko  kova. 


* Cronftedt. 


Arfenk, 

t 
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Cron  (led  t.  Arfenicum  metalUforme  ferro 
mixtim  cryjiallifalum. 

Fr.  Pyrke  blanche  arfenlcale. 

Born.  Catal.  Raifon.  Arfenk  combine  avec 
le  fer  ^ le  foujre. 

Its  colour  is  greyifli  or  filver  white,  fomc- 
times  variegated.  It  has  a flight  pyritical  lus- 
tre ; it  often  ftrikes  fire  with  fteel. 

It  is  found  compadt  in  folid  mafTes,  having 
no  particular  lhape,  depofited  upon,  or  dis- 
perfed  in  different  ores,  but  frequently  alfo  of  ' 
regular  lhape,  as  in  cubes,  in  rhomboidal  four 
fided  truncated  prifms,  which  fometimes  ter- 
minate in  dihedral  fummits,  with  ^ triangular 
plans, — odtohedral ; the  furface  is  generally 
flriated. 

When  expofed  in  a clofe  veflel,  it  fublimes 
and  forms  orpiment,  leaving  the  iron  behind* 

Its  matrix  is  fpatous  iron  ore,  fluor,  quartz, 
blende. 

It  is  found  at  Altenberg,  Schneeberg,  Frei- 
berg, and  Ehrenfriederfdorf  in  Saxony — at 
Joachimfthal  in  Bohemia — in  Silefia — Tufe'any, 
and  on  the  Harz. 


GENUS 
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GENUS  XVII; 

\ 


SCHEELIUM,  WOLFRAM,  or 
‘TUNGSTEN; 

/ 


That  this  fubftance  is' a peculiar  metal,  was 
firft  difcovered  by.Meffrs.  D’Elhujars,  in 
the  year,  1783.  Mr,  Scheele  extraded  this 
metal  from  the  ore,'  commonly  called  wolfram. 

Its  fpecific  gravity  has  been  varioully  dated 
by  authors,  by  fome  as  17,000,  and  by  others, 
•lefs ; this  arofc  from  the  difficulty  or  fuccefsful- 
nefs  which  they  experienced  in  obtaining  the 
metal  in  a pure  date.  The  metal  has  a reddiffi 
brown  colour — a lamellar  texture,  and  is  of  the 
hardnefs  of  blfmuth;-  its  fuperficial  ludre  is 
rather  yellowifh. 

Vinegar  is  faid  to  extract  a blue  colour, 
when  digeded  with  it,  by  heat.  It  is  lefs  fu- 
fiblc  than  mangancfc.  Its  oxyd  is  of  an  acid 

nature. 


nature,  of  a yellow  colour,  and  enters  into 
combination  with  all  metals. 

It  is  foluble  in  fulphuric'-nitric,  muriatic, 
and  nitro-muriatic  acid,  and  is  converted  by 
them  into  an  oxyd.  The  oxyd  combines  alfo 
with  alcalies,  but  is  precipitated  again  from 
them  by  nitric  acid.  The  oxj^d  affumes  a blue 
colour  with  the  muriatic  acid. 

This  metal  is  never  found  in  nature  in  the 
metallic  ftate,  only  in  the  (late  of  calx,  com- 
bined chiefly  with  calcareous  earth,  and  with 
manganefe  and  iron. 

Its  ufe  is  not  yet  known. 

t ' . ' ■ ■ 

t f 

SPEC.  1. 

SPARRY  TUNGSTAT-OF  LIME, 

* 

. Swed.  T^ungjlen. 

Dan,  Tung-fpat, 

Germ.  Schweer-Jlein, 

Ital.  Pietra  della  tungjletn* 

Fr.  IVolfram  de  coleur  blanche  m mine: 
d'etain  blanche. 

In 


I 


272,  Wolfram, 

In  this  ore  the  metal  is  combined  with  oxy- 
gen and  calcareous  fpar.  It  is  white,  yellow- 
ifli  white,  and  yellowifli  grey,  and  has  a fparry 
appearance,  is  fhining,  and  has  a lamellar 
texture ; it  is  femitranfparent ; it  is  found 
folid,  difperfed,  and  cryftallifed,  as  in  acute 
angular  odtahedrons,  or  double  tetrahedral  py- 
ramids. Its  fpecific  gravity  is  6066.  It 
decrepitates,  when  expofed  to  the  adtion  of 
the  blow-pipe  ; it  effervefces  with  foda,  be- 
comes'blue  when  fufed  with  microcofmic-falt, 
or  phofphate  of  foda.  Digefted  with  muriatic 
acid,  it  turns  yellow. 

It  is  found  at  Schonfeld,  in  Bohemia ; near 
Schlackcnwald ; and  in  Cornwall,  according  to 
Mr.  Rafpe's  account. 

It  is  often  confounded  with  the  white  tin 
ore,  as  it  is  alfo  found  in  tin  mines. 


SPEC.  II. 

\ 

WOLFRAM,  OR  MANGANESEOUS 
WOLFRAM. 

Fr.  'Tungjlate  manganefUj  alfoj  Ecume  de 
coup. 

Ital.  Cicafro  wolfram. 


This 
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This  ore  is  chiefly  compofed  of  oxydated 
'metal  of  wolfram — oxyd  of  manganefe,  occa- 
lionally  a little  iron  and  quartz. 

Its  colour  is  dark  black  ; it  has  a metallic 
luftre,  and  a lamellar  texture;  it  is  brittle, 
and  when  pulverifed,  the  powder  appears 
brown;  it  is  very  heavy;  its  fpecific  gravity 
being  generally  about  6,835. 

It  is  very  refradtory  in  fire. 

It  is  found  in  folid  mafles  in  the  ftate  of, 
layers,  interfecled  by  quartz,  or  a talcous 
fubltance  ; feldom  in  the  ftate  of  fmall  parti- 
cles interfperfed,  but  oftener  of  regular  fliape, 
as  in  fix-fided  broad  compreflTed  prifms,  termi- 
nating in  dihedral  fummits,  or  by  four  facets. 
The  cryftals  are  generally  longitudinally  ftri- 
ated  ; when  fufed  with  borax,  it  produces  a 
greenifli  glafs.  ' ' , 

It  is  found  in  England — Siberia — ZInnwald, 
in  Bohemia — at  Ehrenfriederl'dorf,  in  Saxony, 
See.  * 

To  this  may  be  added,  the  fubftance  called 
Kalin,  by  the  Chinefe,  which  is  a mixture  of 
wolfram,  and  white  tin-ftonc. 
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GENUS  XVIII. 


URANIUM. 

URJNLTES. 

Germ.  Uran, 

This  new  metal  was  difcovered  by  that  ex- 
cellent, and  expert  experimental  chemift,  Mr, 
Klaproth,' in  the  year,  1790.  He  firft  fepa- 
rated  it  from  the  mineral,  called  in  German, 
Techblende,  Its  colour  is  deep  grey,  with  a 
flight  luftre ; its  fpecific  gravity  is  — 6440  ; 
it  is  foft  enough  to  be  cut  with  a knife ; it  is 
■foluble  in  nitric,  and  in 'nitro-muriatic  acid, 
from  which  it  cannot  be  precipitated  by  metal- 
lic zinc.'  When  fufed  with  glafs  flux,  it  occa- 
fions  a light  brown  colour. 

It  has,  as  yet,  not  been  found  in  the  metallic 
ftate,  but  in  the  ftate  of  calx  or  oxyd,  and  mi- 

neralifed 


Uranium. 
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neralifed  by  fulphur.  Its  ufe  is  not  yet  afcer- 
tained. 


' SPEC.  I. 

r • 

SULPHURISED  URANIT.  ' 

Germ.  Pecherz Pechblende. 

I 

Its  colour  Is  iron,  or  brownifh  black,  grey- 
ifh  and  greenifli  black,  fometimes  variegated 
’on  the  furface. 

It  has  a dull  appearance,  and  is  brittle ; 
when  frefh  broken,  it  Is  a little  Ihining  ; its 
texture  is  conchoidal ; it  Is  found  folid  and 
difperfed,  but  not  yet  cryllallifed ; it  is  feven 
or  eight  times  heavier  than  diftilled  water  ; it 
emits  fulphureous  vapours  when  expofed  to 
fire.  It  is  found  at  Johanngeorgenftadt. 


SPEC.  ir. 

CALCIFORM,  OR  OXYD  OF  URANIT. 
T 2 
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There  are  two  varieties  known'. 

Var.  I.  Earthy  oxyd  of  uranit. 

Germ.  Erdiger  Urankulch, 

Its  colour  is  lemon,  or  brimftone  yellow ; 
it  has  an  earthy  texture  ; ftains  paper  a little  ; 
when  thrown  upon  red  hot  charcoal,  it  emits 
no  fulphureous  vapours.  It  is  found  folid — 
difperfed  through,  and  depofited  upon  other 
ores. 

This,  and  the  following  variety,  are  found 
in  the  mine  Georg  Wagsfort,  at  Johanngeor- 
genftadt,  and  Joachimfihal,  in  Bohemia. 

* ^ 

Var*  2.  Spatous  uranit. 

Uranium  fpatofum. 

Germ.  Uranit-fpath,  or  chakolitby  or  ver- 
bdrteter  urankalch. 

It  has  an  emerald,  or  grafs  green  colour, 

and  is  generally  found  cryftallifcd  in  cubes — 

• • 

in 
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in  four-fided  plates,  bevelled  on  the  edges — 
and  in  hexahedral  prifms.  The  cryftals  are 
femitranfparent,  and  give  a greenifli  white 
powder. 

It  confifts  chiefly  of  bxyd,  or  calx  of  nra- 
nit — carbonic  acid,  or  fixed  air,  and  a little 
copper,  from  which  it  feems  to  have  obtained 
its  colour. 

Whether  the  ' mineral  called  manakanite, 
by  Mr.  Gregor,  will  yidld  a new  metallic  fub- 
ftance,  the  continued  experiments  of  that  in- 
genious philofopher,  will,  no  doubt,  fome 
time  or  other  inform  us. 


REFLECTIONS 


REFLECTIONS 

• / 

ON  THE  EXAMINATION 

AND  MANNER  OF  DESCRIBING 

MINERALS. 


4 

APradtical  mineralogift,  who  is  in  the  habit 
of  examining  different  mineral  products, 
may  fometimes,  with  little  difficulty,  procure 
fuch  knowledge  of  a mineral,  as  will  ena- 
ble him  to  diftinguiffi  it,  and  to  place  it  in 
his  colledtion,  arranged  according  to  his  own 
fancy  or  conveniency  ; but  it  requires  a little 
more  attention  to  the  fubjcdt,  in  order  to  de- 
fcribc  a mineral  fubftance,  both  as  to  appear- 
ance and  diftinguifliing  property,  in  a manner 
to  be  well  underffood  by  others,  to  whom  fuch 

knowledge 
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knowledge  Is  to  be  conveyed.  This  deficien- 
cy 1 have  often  felt  myfelf ; and  in  order  to 
remove  fome  of  the  deficiencies,  I have  at- 
tempted to  trace  out  a plan  which  I now  make 
ufe  of,  and  which  I have  taken  the  liberty  to 
propofe  to  thofe  Students,  who  intend  to  make 
application  to  that  part  of  the  Science  of  Mi- 
neralogy. 

I 

Sec.  I. 

TERM'S  of  expr effing,  and  a 'methodical  arrange- 
ment  of  the  manner  'which  may  he  ufed  in  de- 
fcrihing  the  general  appearances  and  qualities  of 
mineral  products,  as  they  occur  to  our  fenfes ; 
or  in  the  order  as  they  may  he  afcertained  to 
point  out  their  charaSterif.  ical  marks  and  dijiin- 
guiJJoing  qu^alities. 

If  the  mineral  which  is  to  be  defcribed, 
prove  to  be  a fubftance  not  noticed  before,  it 
fhould  be  diftinguifhed  by  a name,  which 
either  expreflTes  its  principle  component  parts, 
if  they  can  or  have  been  afcertained,  or  fuch  a 
name  as  exprefifes  its  charadteriftical  mark 
or  property,  by  which  it  differs  from  other 
bodies, 

T 4 


There 


..8o  Rejie  Elions  . 

There  is  little  propriety,  and  no  ufe  in  nam- 
ing a mineral  after  the  perfon  by  whom  it  is 
difcovered,  as  has  been  often  the  cafe.' 


Sec.,  2. 


FORMAL  of  defcribhig  the  appearances  and 

qualities  of  a mineral. 

0 • 

0 

\ 

E.  g.  It  is  a white,  folid,  tranfparent,  or 
x)paque  fubftance;  It  is  fhining,  or  hath  a 
luftre;  Its  fliape  exhibits  a tetrahedral,  fliort, 
comprefled,  or  flattened  prifm,  whieh  termi- 
nates in  both  ends,  in  a tetrahedral,  fliort,  or 
obtufe  pyramid,  the  fides  of  the  pyramid  pro- 
ceed .from  the  fide  edges  of  the  prifm.  The 
furfaces  of  the  prifm  are  longitudinally  ftriated. 
It  is  greafy  to  the  touch,  and  is  heavier  than 
fluor. 

. Its  fpecific  gravity  is  zz  weighed  In 

dlflllled  water  of  6o®  or temperature  of 

Fahrcinheit,  or fcale  ; as  to  its  hardnefs, 

it  fcratches  rock  cryflal,  or ; it  flrikes 

fire  with  ftecl,  or  with  flint;  or  it  is  fcratchcd 

by  ruby  or  rock  cryflal,  or  - ; or  its  fur- 

face  can  be  feraped  by  a hand  knife,  and  the 

particles 
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' particles  feparated  by  fcraping,  appear  white 

or ; it  leaves  a fhining  yellow,  or  

trace  on  the  touchftone,  or  it  ftains.  paper.  It 
is  malleable,  or  brittle.  It  is  flexible  and 
eladtic  ; its  texture  is  ftreight  or  curved,  lamel- 
lar, and  it  breaks  in  rhomboidal  pieces.  It 

V 

has  a difagreeable,  or  tafte;  it  is  eledric 

when  rubbed  or  heated,  or  it  tranfmits  the 
eledtric  matter  when  il'olated  ; it  is  magnetic,^ 
or  it  is  attradted  by  the  magnet.  Tt  emits  a 
fulphureous,  bituminous,  or  — — — ' ■ fmell 
when  rubbed,  fcraped,  or  ignited,  or  a clayey 
fmell  on  breathing  on  it.  It  emits  a phofpho- 
refcent  light  when  fcraped  with  a knife  in  the 
dark,  or  becomes  luminous  when  ignited  upon 
a red  hot  iron  held  in  the  dark.  It  is  feemins;- 
ly  affedted  or  altered  by  the  atmqfphere. 

It  is  foluble  in  water  heated  to  2'i2  degrees 

. of  Fahr.  fcale,  in  the  proportion  as,  to  . 

When  expofed  to,  or  heated  with  the  blow- 
pipe, it  crackles  and  fplits  afunder ; it  is  vola- 
tile, or  fixt  in  an  ignited  crucible,  and  burns 

with  a green  or flame.  It  fwells  before 

the  blow-pipe,  or  fufes ; it  deflagrates  with 
nitre  or  with  charcoal,  when  thrown  into  an 
ignited  crucible.  It  recovers  (if  metallic)  up- 
on charcoal  when  ignited  by  the  blow-pipe  ; 
it  fufes,  is  difl'olvcd,  or  is  only  divided  when 

fufed 


23-2  ReJle5lions 

fufed  with  foda,  borax,  or  with  microcofmic 
fait,  either  with  or  without  effervefccnce  or 
ebullition. 

It  makes  glafs  when  fufed  with  foda  or 

borax,  and  gives  a blue  or colour  to  the 

latter.  ^ It  is  not  adted  upon,  or  it  is  totally  or 
partly  diffolved  in  nitric-muriatic,  fulphuric  of 
nitro-muriatic  acid,  with  or  without  effcrve- 
fcence,  when  heated  only,  .or  without  : the 
gaz  feparated  by  the  effervefcence,  is  abforbed 
by  lime  water.  The  folution  exhibits  a green 

or colour,  and  has  a bitter  or  fweetilh 

tafte  when  faturated. 

Its  principle  component  parts,  and  their 
proportion  to  each  other,  if  they  have  been 

afeertained  by  chemical  analyfes,  are ; its 

ufefulnefs  for  technical  purpofes  to  which  it 
may  be  employed,  as  in  potteries,  &c.  or  for 
.manure,  if  in  fufficient  quantities.  The  coun- 
try, place  and  fituation  where  it  is  found,  and 
what  its  matrix. 

In  this  lift  of  expreffions,  I think  I have 
mentioned  an  example  of  moft  of  thofe  ap- 
pearances and  marks  which  a mineral  may  ex- 
hibit, and  of  which  one  may  take  notice  in 
the  examination  and  defeription  of  minerals  in 
general.  For  more  variations,  Vide  Vol.  I.  from' 
page  21  to  34. 


The 
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The  application  of  the  afore-mcntloned  llfl-, 
may  be  underftood  by  the  following  ex- 
amples : 

E.  g.  Yellow  tranfparent  FLUOR  SPAR. 

It  Is  a yellow,  folid,  fhining,  and  tranfparent 
fubftance,  refembling,  in  fome  refpcdts,  yel- 
low tranfparent  amber.  Its  regular  fliapc  is  a 
cube;  its  furface  is  naturally fmooth  and  po- 
liflied  ; its  fpecific  gravity  is  z:  3,144  weighed 
in  diftillcd  water  of  60  degrees  temperature, 
according  to  Fahr.  fcale  ; as  to  hardnefs,  it 
exceeds  that  of  common  calcareous  fpar ; but 
its  furface  can  be  fcratchcd  with  a knife,  and 
does  not  flrike  fire  with  fteel.  Its  furface  can 
be  polifhed  ; it  is  brittle,  and  has  a curved 
lamellar  texture,  and  breaks  in  cubical  pieces. 
It  is  not  adted  upon,  or  altered  by  the  atmos- 
phere, nor  foluble  in  water.  When  fuddenly 
heated,  It  crackles  and  fplits  afunder,  and  be- 
comes luminous,  emitting  a phofphorefcent 
light.  It  is  fixed,  and  fates  in  fire  per  fe,  and 
fo  with  borax  before  the  blow-pipe,  without 
effervefcence.  It  is  not  foluble,  nor  adted  upon 
by  nitric  or  muriatic  acid.  When  reduced  to 
powder,  and  mixed  with  an  equal  quantity ’of 

concentrated 
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concentrated  fulphuric  acid,  it  emits  ftrong 
luffocating  acid  vapours,  which  corrode  and 
diffolve  glafs,  and*  the  remainder  becomes  fe- 
lenite.  It  yields  by  decompofition,  fluoric  acid' 
and  calcareous  earth.  Its  matrix  is  generally 
calcareous  or  heavy  fpar.  It  is  found  near 
Freiberg  in  Saxony,  but  not  frequently.  It 
ferves  for  ornamental  work.  (Its  place  in  the 
fyjlematical  arrangement  of  Jlones,  is  to  be  afcer- 
tained  by  chemical  examination,  which  1 jhall  iU 
lujirate  hereafter.)  ^ 

% 

Example  of  a Metallic  Subjlance, 

* 

E.  g.  GALENA,  or  fulphurifed  cryftallifed 
LEAD  ORE. 

N 

It  is  a metallic  fubftance  ; it  exhibits  the  in- 
termediate colour  betwixt  lead  and  fteel,  with 
a bright  metallic  luftre.  It  is  folid,  opaque, 
and  heavy. 

Its  fpecific  gravity  is  n 7000. 

Its  regular  fliape  is  a cube  ; as  to  hardnefs, 
it  can  be  cut  with  a knife;  it  is  brittle,  has  a 
lamellar  texture,  and  breaks  into  cubical 
pieces  ; when  ignited,  it  emits  fulphureous 
vapours,  crackles  and  fufes  caiily.  When  tor- 

rified 
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rifled  and  freed  from  the  fulphur,  it  leaves 
about  60  per  cent,  of  calciform  ore,  which 
when  ignited  with  charcoal,  yields  the  metal. 

It  is  foluble  in  muriatic  or  fulphuric  acid,  ^ 
but  when  digefled  with  nitric  acid,  the  fulphur 
is  feparated,  floating  on  the  furface^  and  the 
metal  is  diflblved  bv  the  acid,  from  which  it 
is  feparated  again  by  muriatic  acidi. 

It  is  generally  accompanied  by  fluor,  cal-  , 
careous,  or  heavy  fpar,  and  is  found  in  me- 
tallic gangues  in  Flotz  Mountains. 

* 

Sec.  3. 

Specimen  of  rocks  compofed  of  different  fubffanceS) 

^ diflinguijhable  by  the  appearance  without  chemi- 
cal decompofition. 

^ V 

E.  g.  A certain  fpccles  of  GRANTT  of  an 
irregular  mixture  of  conflituent  parts. 

It  is  diftindlly  compofed  of  three  different 
fubfiances,  which'  are  blended  and  cemented 
together,  without  any  regular  order  or  equal 
proportion,  and  form  a compadl  mafs ; two  of 
the  conflituent  parts  difeover  a regular  fliape 

more 
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more  or  lefs  perfedl;  and  the  third  appears  to 
have  been  the  cement  which  exhibits  no  marks 
of  a regular  fhape. 


Subjlance  i.  FELDSPAR. 

It  is  a greyifh,  white,  fliining,  compacft,  and 

• 

opaque  fubftance  of  a rhomboic  fhape  ; it  is 
lefs  hard  than  quartz,  but  harder  than  fluor  ; 
it  does  not  flrike  fire  like  quartz,  at  lead:  in  a 
much  lefs  degree.  Its  furface  can  be  fcratched 
with  a knife.  Its  fpecific  gravity  ~ 2,500.  It 
is  brittle,  and  has  a lamellar  texture;  it  breaks 
in  rhoniboic  fhaped  pieces;  it  is  but  flowly 
aided  upon  by  the  atmofphere,  and  not  at  all  by 
water.  When  expofed  to  the  blow-pipe,  it 
does  not  crackle  ; it  is  fixed,  but  fufible  per 
fe  \n  2.  flrong  heat;  it  alfo  fiifes  with  borax 
without  effervefcencc  ; it  is  aided  upon  by,  and 
part  of  it  is  foluble  in  nitric  acid,  when  heat  is 
applied. 


Subjlance 
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Subjiance  2.  MICA. 

It  IS  a greenifti  and  yellowilh  grey,  fhining, 
femitranfparent,  a-nd  light  fubflance,  apparent- 
ly compofed  of  hexahedral  thin  plates,  or  la- 
mella, which  are  flexible  and  elaflic. 

Its  fpecific  gravity  is  ~ 2,500. 

It  is  tough,  foft,  or  greafy  to  the  touch ; it 
can  be  cut  with  a pair  of  fciflars,  and  eafily 
be  divided  into  thin  lamellse  ; it  is  not  atSted 
upon  by  the  atmofphere,  or  by  water,  and  not 
readily  foluble  in  the  fulphuric,  nitric,  or  mu- 
riatic acid.  When  expofed  to  the  adtion  of  the 
blow-pipe,  it  does  not  crackle,  nor  per  fei 
it  is  divided  into  fmaller  particles  by  foda,  by 
means  of  the  blow-pipe. 


Subjlance  3.  QUARTZ. 

It  is  a milk  white  fhining,  folid,  and  femi- 
tranfparent fubflance.  It  exhibits  no  particular 
fhape  ; its  fpeciflc  gravity  is  — 2,680.  It  is  very 
hard,  and  flrikes  fire  with  fleel,  and  is  harder 
than  glafs ; it  can  be  fcratchcd  by  ruby,  but 

not 
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not  with  a knife.  It  is  brittle,  and  breaks  in 
acute  angular  irregular  pieces.  It  has  a con- 
choidal  texture ; it  is  not  adled  upon  by  the 
atmofphere,  or  by  water,  or  by  any  acid,  ex- 
cept the  fluoric  acid,  in  which  it  is  moftly 
foluble.  When  expofed  to  the  adlion  of  the 
blovv-pipe,  it  cracks ; by  a ftrong  fire,  it  is  not* 
h\Cih\t  per  fe,  and  is  permanent.  It  fufes  with 
foda  and  potalh,  with  which  it  makes  glafs, 
and  with  a larger  portion  of  potafh,  it  makes 
alfo  a glafs,  but  which  deliquefees  by  abforb- 
ing  moifture  from  the  furrounding  atmofphere, 
and  takes  the  appearance  of  a jelly.  It  in- 
clofes  the  two  aforementioned  fubfiances,-  like 
a cement. 


ESSAY 
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Method  y^r  examining  Minerals, 

By  which  we  may  he  enabled  to  afcertain  the  dis- 
tinguijhing  charaSlers,  and  principal  prevalent 
component  parts,  of  a mineral  Jubjiance  ; and 
to  determine  thereby,  the  clafs,  dlvifion,  order, 
genus,  and  fpecies,  to  which  it  may  accordingly 
belong,  and  be  placed  in  the  fyjlematical  ar^- 
rangement,  which  I have  adopted.  This  me~ 
thod  will  be  found  applicable  by  thofe  who  are 
acquainted  with  the  rudiments  of  chemijlry  '. 

AS  many  mineral  fubflances  are  fubjed:  to 
undergo  alteration,  and  mixture,  where- 
by their  appearance,  and  part  of  their  qualities  is 
VoL.  II.  U altered; 
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altered  ; and  as  likewife  many  minerals  bear 
fome  refemblance  to  one  another  ; it  becomes 
fufficiently  obvious,  that  Very  little  can  be 
expedled  and  depended  upon,  from  the  ap- 
pearance of  minerals,  in  afcertaining  and  clas-  ' 
fifying  them  ; and  as  there  arc  feveral  inftan- 
ces  that  have  happened,  even  to  old  profeflbrs 
of  mineralogy,  who  have  been  mifled  by  the 
appearance,  the  more  imperfeft  muft  fuch 
marks  be  for  beginners  in  this  fcience. — We 
muft  therefore  have  alfo  recourfe  to  fuch  cha- 
radters  of  .minerals  as  are  more  conftant,  and 
may  be  eafily  afcertained. 


MINERAL  SUBSTANCES  IN  GENERAL, 

ARE  DIVIDED 

Into  four  general  Gaffes, 

% 

I.  IntoSALTS.—z.  EARTHS  and  STONES. 

3.  METALLIC  SUBSTANCES,  and— 

4.  COMBUSTIBLE  BODIES. 

We  (hall  begin  with  diftinguifhing  the  firft 
clafs,  comprehending  falts, .which  arethemoft 

fimplc 
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fimple  and*eafiell  to  be  afcertained,  and  which 
are  found  in  the  earth  in  a concrete,  Hate. 

EXP.  I. 

We  examine  a fubftance  whether  it  is  foluble 
at  lead  in  30  times  its  weight,  or  lefs,  of  dis- 
tilled water  of  a moderate  temperature,  be- 
tween 100  or  120  degrees,  indicated  by  Fah- 
reinheit’s  fcale,  whether  it  cryftallifes  on  evapo- 
rating the  filtered  folution,and  the  cryflals  do  not 
• burn  with  a flame,  when  thrown  into  an  ignited 
crucible ; it  then  belongs  to  the  falts,  which 
conftitute  the  ^ 

• ift  CLASS. 


EXP.  1. 

We  then  have  to  afcertain  the  order  to 
which  it  may  belong.  For  that  purpofe,  we 
firft-try,  whether  when  diflblved  in  water,  it 
changes  the  litmus  paper  red,  or  whether  it 
occafions  an  effervefcence  with  mild  potalh, 
(that  is,  potafli  containing  fixable  air)  and  if 

U 2 when 
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when  neutralifed,  or  faturated  with  potafh,  no 
copious  precipitate  is  produced,  it  is 
ORD.  I.  diftinguiflied  to  be  an  uncombined 
ACID,  which  charadVerifes  the  firft 
order  in  the  clafs  of  falts,  not  neutralifed. 


EXP.  II. 

We  then  have  to  afcertain  the  fpecies.  If 
it  is  foluble  in  fpirits  of  wine,  and  can  be  vo- 
latilifed  by  heat,  we  then  have  afcer- 
SpECi  I.  tained  it  to  be  the  BORACIC  ACID, 
' ' and  thus  the  firft  fpecies.  < 


EXP..  I. 


If  a faline  fubftance  diflblved  in  water,  chan* 
ges  the  blue  colour  of  an  infufion,  or  fyrop  of 
violets  green,  and  the  yellow  turmeric  paper 
brown  : if  it  effervefccs  with  nitric  acid,  or 
neutralifes  it ; if  it  decompofes  the  folution  of 
fulphate  of  magnefia,  or  alum,  it  is  then  dis- 
tinguiflied  to  be  an  ALKALINE 
ORD.  II.  SALT,  and  thus  comes  under  the 
fccond  order  of  falts,  which  are  not 
neutralifed. 


EXP. 
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EXP.  II. 

We  then  have  to  afcertain  by  its  other  pro- 
perties, the  fpecies  i.nder  which  it  is  known. 

If  it  does  not  diliquefce,  when  long  expofed 
in  a moift  atmorphere ; if,  when  faturated 
with  muriatic  acid,  and  evaporated,  it  is  found 
not  foluble  in  fpirits  of  wine  ; if  it  is 

not  volatile  by  heat;  it  is  then  dis-  Spec.  I. 
tinguifhed  to  be  SODA,  or  .MI- 
NERAL alkali. 


EXP.  I. 

If  a faline  fubftance  is  found  not  to  effer- 
vefce  with  acids,  or  with  alcalies,  or  to  change 
the  colour  of  turmeric  paper,  it  is  then  dis- 
tinguilhed  to  be  a neutral,  or  a compound  fait, 
compofed  of  an  acid,  and  another  balls,  which 
are  comprehended  under  the  fecond  general 
divifions  of  falts. 

By  thcfe  falts  we  have  firll  to  afcertain  the 
order  to  which  they  may  belong. 

U3 


EXP. 
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EXP.  ir. 

• • ** 

I 

A little  of  the  fait  is  diflblved  in  diftilled 
water,  and  a few  drops  of  a well  faturated  fo- 
lution  of  pruffiate  of  foda  or  potafti,  are  ad- 
ded', if  a copious  precipitate  takes 
ORD.  I.  place,  and  likewife  with  mild  foda, 
it  then  turns  out  to  contain  metallic 
parts,  and  belongs  to  the  falts  called  ME- 
TALLIC SALTS,  which  conllitute  the  firft 
order  of  the  neutral  falts. 

» 

I 

EXP.  III. 

% 

k 

Next  we  have  to  determine  the  genus  to 
which  it  belongs,  by  afcertaining  the  acid  by 
which  its  bafis  is  neutralifed  ; for  this  end,  we 
add  to  a little 'of  the  faturated  falinc  folution, 
an  equal  portion  of  fpirits  of  wine ; if  this  oc- 
cafions  the  fait  to  fcparate,  and  if  a few  drops 
of  muriate  of  baryt,  added  to  a little  of  the 
difl'olved  fair,  occalion  a copious  precipitate, 
we  then  know,  that  the  acid  is  fulphuric  acid, 

and 


examining  Minerals,  295 

and  that  the  fait  belongs  to  the 
genus  called  SULPHATES,  of  the  GEN.  I, 
metallic  falts,  which  is  the  firft  ge- 
nus of  the  firft  order  of  neutral  falts. 


EXP.  IV. 

Laftly,  we  have  to  afeertain  the  bafis,  or  with 
what  kind  of  metallic  oxyd,  that  acid  has 
combined,  by  which  we  determine 
the  fpecies  ; lor  this  purpofe  we  add  SPEC, 
firft  liquid  mild  ammonia  to  it,  if 
this  occafions  a blue  precipitate,  which  is  re- 
difiTolved  again,  by  a greater  portion  than  what 
is  necelfary  to  faturate  the  acid,  we  then 
place  a fmall  narrow  and  polifhed  plate  of 
iron,  into  the  dififolved  fait,  which  is  put  into 
a narrow  wine  glafs,  and  let  it  ftand  for  a little 
while  ; if  the  furface  of -the  iron  plate  becomes 
covered  with  reddifh  metallic  particles,  then 
we  have  found  that  the  fait  had  coj)per  for  its 
bafis,  arid  this  being  neutralifed  with  the  ful- 
phuric  acid,  which  was  before  afeer- 
tained,  makes  it  to  be  that  fpecies  Spec,  i, 
which  is  called  SULPHATE  OF 
COPPER. 

U 4 


This 


t 

^96  . Method  for 

This  fait  exhibits  alfo  a blue  colour,  which 
may  be  confidered  as  one  of  the  marks  by 
which  it  may  be  fufped:ed. 


EXP.  V.  : 

But  If  thefe  phenomena  are  not  perceived, 
and  the  fait  has  a greenifh  hue,  we  add  a few 
drops  of  pruffiate  of  foda  to  the  diflblved  fait, 
when  this  occahons  a copious  blue  precipi- 
tate, the  bafis  is  then  fuppofed  to  be  iron,  and 

• I 

in  this  cafe,  it  alfo  mud  produce  a black  co- 
.lour,  when  mixed  with  infulion  of  galls.  Thus 
we  have  afcertained  the  component  pans  which 
charadterife  It  to  be  that  fpecies  called 
?PEc.  2.  SULPHATE  of  IRON,  or  MAR- 
TIAL VITRIOL. 


EXP.  VI. 

I • 

I 

If  neither  of  thefe  phenomena  is  obferved, 
and  it  exhibits  a rofe  colour,  we  add  a few 
drops  of  infufion  of  galls  ; if  this  occafions 
a blue  precipitate,  and  occafions  a precipi- 
tate with  potafti,  which  when  fufcd  with 
^ \ 

borax 
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borax  before  the  blowpipe,  produces  a blue 
glafs^  we  then  have  afpertained  the  bafis  of  the 
fait  to  be  cobalt,  and  this  combined 
with  the  fulphuric  acid  before  afcer-  Spec.  3. 
tained,  makes  it  to  be  that  fpecies, 
called  SULPHATE  of  COBALT. 


EXP.  VII. 


But  if  neither  of  thefe  marks  is  perceived, 
and  the  fait  being  white,  we  place  a polilhed 
plate  of  copper  into  the  difl'olved  fait,  and 
this  occafions  a w'hite  metallic  precipitate 
upon  the  furface  of  the  copper,  which  can 
be  volatilifed  again  by  .ignition,  and  frelh 
lime  water  being  added  to  a little  of  the 
faline  liquor,  occafions  an  orange  yellow 
precipitate,  we  then  know  the  bafis’  to  be 
mercury,  having  afcertained  the 
principle  component  parts  of  the  Spec.  4. 
fait,  which  is  diftinguiflied,  by  the 
name  of  SULPHATE  of  MERCURY. 


EXP. 
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EXP.  VIII. 

If  the  fait  does  not  prove  any  of  thefe  men- 
tioned properties  of  mixture,  and  it  be  a white 
fait,  if  pruffiate  of  alcali  added  to  it,  produces- 
a precipitate  of  a greenifh  white  hue,  and  if, 
iron  and  copper  placed  in.  the  folution,  occa- 
fion  no  precipitate,  we  then  fuppofe  the  bafis 
^ to  be  zink,  and  confequently,  the 
Spec.  5.  fubftance  to  be  the  fpecies  called 
SULPHATE  of  ZINK. 

Thefe  are,  as  far  as  I know,  all  the  metallic 
falts  which  have  hitherto  been  found  in  the 
earth. 


EXP.  I. 

If  the  fait  to  be  examined,  is  found  to  be 
of  a different  nature,  we  have  then  firfl  to  as- 
certain what  order  it  conftitutes,  and  for  this 
end,  we  firfl  add  a folution  of  mild  potafh,  or 
foda,  and  obferve  whether  a copious  precipi- 
tate takes  place,  if  nor,  then  the  fait 
ORD.  II.  belongs  to  the  ALKALINE  NEU- 
TRAL SALTS,  which  are  compre- 
hended under  the  fecond  order  of  neutral  falts. 

Wc 
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We  have  next  to  examine  the  acid  by  which 
its  bafis  is  neutralifed,  and  hence  we  afcertain 
the  genus  under  which  it  may  be  comprehend- 
ed, in  our  order  for  this  purpofe. 


• EXP.  II. 

We  firft  add  a few  drops  of  muriate  of  ba- 
ryt,  if  this  occafions  ^ a copious  precipitate, 
and  if  fpirits  of  wine  added  to  a concentrated 
folution  of  the  fait,  occafion  a feparation  of  ' 
the  fait,  we  then  know,  that  the  neutralifer  is 
fulphuric  acid,  and  confequently,  the  fait  be- 
longs to  that  which  comprehends  thofe  falts 
called  SULPHATES  of  ALKALINE  SALT,  . 
and  which  conllitutes  the  fecond 
order  of  the  neutralifed  falts.  GEN.  I. 


EXP.  III. 

Next  we  have  to  determine  the  bafis  of  the 
falts,  by  which  the  acid  had  been  neutralifed, 
and  hence  we  afcertain  the  fpecies  ; for  this  end, 
we  mix  an  equal  portion  of  pure  lime,  com- 
monly called  quicklime,  or  we  may  add  pure 

or 
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or  cauftic  potafh,  if  it  occafions  ^ volatile, 
pungent,  or  ftrong  fenfation  to  the  olfactory 
organ,  the  bafis  is  then  proved  to  be 
Spec.  i.  ammoniac,  commonly  called  volatile 
alkali,  and  the  fait  conftkutes  that 
fpecies  of  alkaline  neutral  fait,  diftinguifhed 
by  the  name  of  SULPHATE  of  AMMO- 
NIA. 

/ 


EXP.  IV. 

/ 

If  the  fait  belonging  to  the  fecond  order, 
does  not  occafion  a precipitate,  on  adding  ni- 
trate of  baryt ; and  if  it  does  not  occafion  a 
copious  precipitate,  when  fulphate  of  filver  is 
added  to  its  folution,  it  is  then  fup- 
GEN.  II,  pofed,  that  its  bafis  is  neutralifed  by 
nitric  acid,  and  that  it  thus  belongs 

to  the  genus  called  NITRATES. In  order 

to  afeertain  the  fpecies. 


EXP.  V. 

A little  of. the  fait  is  thrown  into  a red 
hot  crucible,  and  obferved  whether  it  defla- 
grates 
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grates  or  diflipates,  if  not,  it  is  then  Pxiixed 
with  charcoal,  and  thrown  into  an  ignited  cru- 
cible, if  it  deflagrates,  it  then  proves 
to  be  common  liitre,  dr  NITRATE  Spec,  r* 
of  POTASH,  which  conftitutes  the 
firft  fpecies  of  the  NITRATES. 


EXP.  VI. 

I 

But  if  this  fait  produced  no  precipitate  with 
the  nitrate  of  baryt,  but  occafioned  a copious 
precipitate,  when  mixed  with  the  fulphate  of 
filver^  it  is  then  proved,  that  the  bafis  is  neu- 
tralifed  by  muriatic  acid,  and  con- 
fequently,  conftitutes  the  genus,  GEN. III. 
which  comprehends  the  fpecies  called 
MURIATES. 


EXP.  VII. 

In  order  to  afcertain  the  fpecies,  a little  of 
k is  mixed  with  pure  lime,  or  cauftic  potafli, 
and  rubbed  together  in  a ftone  mortar,  with  a 
little  moifture ; if  it  emits  an  elaftic  matter, 
which  affedts  the  olfadtory  organ  ftrongly,  if 

it 
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it  precipitates  a folution  of  platina,-  and  if  if 
is  volatile  when  ftrongly  heated  in  clofe  veflels, 
it  then  proves  that  the  bafis  of  the 
Spec.  i.  fait  is  ammonia,  and;  confiitutes  . 

the  fpecies  called  MURIATE  of 
AMMONIA. 


EXP.  VIIL 

s 

But  if  thefe  phenomena  are  not  perceived^ 
and  if  it  is  not  foluble  in  fpirits  of 
Spec.  2.  wine,  the  bafis  is  then  fuppofcd  to  be 
foda,  and  confiitutes  the  fpecies 
called  MURIATE  of  SODA. 

EXP.  I. 

If  the  fait  to  be  examined,  occafions  no  pre*- 
CTpitate,  by  adding  prulfiate  of  alcali  to  it, 
nor  any  with  metals,  but  a copious  precipitate 
with  a folution  of  mild  potalh  or  fo- 
ORD.III.da,  it  proves  then  to  have  an  earth 
for  its  bafis,  and  confequently,  be. 
long^  to  the  third-  order,  namely,  the 
EARTHY  NEUTRAL  SALTS. 


EXP. 
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EXP.  II. 

/ 

t . 

In  order  to  afcertain  the  genus,  we  muft  de- 
termine the  acid  by  which  the  earth  is  neutra- 
lifed  ; for  this  purpofe,  we  firft  diflblve  the 
fait  in  diftilled  water,  as  ufual,  and  add  to  a 
little  of  it,  a few  drops  of  muriate  of  baryt, 
if  this  occafions  a copious  precipitate,  and  if 
fpirits  of  wine  occafion  a feparation 
when  added  to  the  folution,  we  then  GEN.  I. 
know  that  the  neutralifer  is  fulphuric 
acid,  which  conftitutes  the  genus  called  SUL- 
PHATES. 


.EXP.  III. 

% ■ 

We  next  proceed  to  afcertain  the  earth,  or 
its  bafis,  to  determine  the  fpecies.  There  arc 
two  fpecies  of  fulphates  of  earths  found ; the 
one  contains  a fuperabundant  acid,  affecting 
the  colours  of  lit  rius  paper,  having  an  aftrin- 
gent  tafte,  and  when  added  to  an  infufion  of 
certain  vegetable  lubftances,  which  contain 
much  colouring  matter,  fuch  as  logwood, 

and 
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and  the  roots  of  the  rubia  tindlorum,  its  earthy 
bafis  is  partly  precipitated  along  with  the  co- 
louring matter  ; and  when  the  fait  is  decom- 
pofed  by  a folution  of  potafii,  the  thus  preci- 
pitated earth  when  calcined  a little,  becomes 
afterwards  infoluble  in  acetous  acid. 
Spec.  i.  and  alfo  in  diluted  nitric  acid.  This  ' 

t 

fpecies  containing  the  argillaceous 
earth,  is  called  ACIDULOUS  SULPHATE  of 
ALUMINA,  or  ALUM. 

The  other  fpecies  has  a bitterifh  tafte,  and 
has  not  that  property  of  feparating  the  fine 
colouring  matter  from  vegetables.  It  is  per- 
fedtly  neutralifed.  Acid  of  fugar,  or  concen- 
trated fulphuric  acid  added,  forms  no  felenite  ; 
and  when  the  fait  is  decompofed  by  a folution 
of  potafh,  the  earth  thus  feparated. 
Spec.  2.  when  calcined,  remains  foluble  in 
nitric  and  acetous  acid  ; and  when 
rubbed  with  moiftened  rhubarb  powder,  it 
changes  its  colour  reddifh;  this  earth  is  called 
magnefia,  and  the  fait,  SULPHATE  of  MAG- 
NESIA. 

In  this  manner,  we  may  afeertain  the  differ- 
ent fairs  which  have  hitherto  been*  found 
amongft  the  mineral  produdfs.  There  arc 
other  falts  found,  contained  in  mineral  waters, 
but  they  arc  generally  mixed  with  fevcral 

kinds 
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kinds  of  falts,  and  muft  be  afcertained  in  a 
different  way. 

The  falts  which  I have  treated  of,  are  only 
fuch  as  are  found  each  in  a feparate  flate,  and 
which  appear  homogeneous  when  cryftallifcd. 

We  now  proceed ' to  the  mineral  produ<fl:s, 
which  conftitute  the  fecond  CLASS,  includ- 
ing  in  general,  thofe  mineral  fubftances 
which  are  chiefly  compofed  of  earths. — ■ 
They  are  not  foluble  in  water,  in  the  propor- 
tion like  the  perfeft  falts ; their  earthy  compo- 
nent parts,  when  in  a feparate  ftate,  Ihow  hard- 
ly any,  or  no  difpofition  to  fufe  per  fe,  even 
after  having  been  ignited  with  charcoal ; nor 
do  they  produce  fixed  air,  when"' ignited  with 
charcoal,  in  clofe  veffels,  after  having  been 
ignited  per  fe.  They  are  not  inflammable  per 
fe,  nor  confumable  in  fire,  nor  have  they  a 
metallic  luftre,  and  their  fpecific  gravity  never 
exceeds  five  times  that  of  diftilled  water.  All 
the  fubflances  belonging  to  this  clafs,  we  fliall 
divide  into  nine  different  genera,  according  to 
the  nature  of  their  prevalent  component  parts. 

The  earths  which  conftirute  the  principal 
component  parts  of  each  of  thefc  genera,  have 
been  afcertained  to  differ  from  each  other,  in 
VoL.  II.  X 
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certain  properties,  as  mentioned  in  the  begin- 
ning of  the  firft  volume. 

But  as  we  find  that  many  fubftances  belong- 
ing to  either  of  thefe  genera,  bear  fome  re- 
fembiance  to  each  other,  I have  endeavoured 
to  trace  out  fome  marks  and  properties,  by 
which  we  may  be  enabled  to  afeertain  certain' 
mineral  fubfiances,  (without  refolving  them 
into  all  their  conftitueht  parts)  fo  far  as  to  bring 
them  under  certain  divifions,  and  in  order  to  - 
facilitate  the  inveiligation  of  a fubftance, 
which  may  occur  to  thofe  who  are  beginners 
in  the  fludy  of  mineralogy,  and  w'ho  wifii  to 
arrange  minerals  in  a fyftematical  manner,  ac- 
cording to  the  arrangement  which  I have  now 
adopted. 

I fliall  begin  with  thofe  genera,  which  com- 
prehend fuch  fubftances,  as  on  account  of  their 
fuperior  degree  of . hardnefs,  or  coherency, 
&c.  are  lead  liable  to  natural  decompolition, 
or  alteration,  and  which  are  lead  afted  upon 
by  the  nitric,  muriatic,  and  fulphuric  acid, 
and  thereby  didinguifhable  from  the  other  fix 
genera. 

There  are  two  fubdances  lately  afeertained, 
which  turn  out  to  contain  an  earth  for  their 
principal  component  part,  differing  from  the 
other  earths ; but  as  thefe  fubdances  in  their 

combined 
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GEN.  I. 


combined  ftate,  bear  fome  refemblance  to  cer- 
tain  fubftances  belonging  to  the  genus  called 
the  filiceous  genus,  and  as  thefe  are  very 
fcarce  and  feldom  occur,  and  there  being  only 
one  fpecles  of  each  as  yet  known,  we  may 
therefore  for  the  prefent,  fatisfy  ourfelves  with 
the  defcription  which  I have  given'  of  them, 
in  the  firfl  volume,  page  56  and  57,  mention- 
ing thofe  marks  by  which  wc  may  diftinguifh 
them. 

The  firft  genus,  the  ZIRCON 
follows  in  hardnefs  the  faphyr,  hya- 
cinth and  emerald,  but  is  harder  than  rock- 
cryftal,  and  in  fpecific  gravity,  it  exceeds  all 
other  Hones  which  are  of  the  fame  hardnefs; 
it  is  not  fufibleyi^r  fe,  in  fire,  nor  adted  upon 
by  acids,  nor  foluble  by  foda.  Its  regular 
lhape  is  the  odtahedron,  but  the  tetrahedral 
pyramids  on  each  end  are  feparated  by  a 
prifm.  The  principal  earth  of  which  it  is 
compofed,  is  found  foluble  in  fulphuric  acid, 
and  the  folution  exhibits  on  evaporation,  a 
gelatinous  mafs. 

The  other  fubflance  which  confli- 
tutesthc  ADAMANTINE  GENUS, 
is  equal  to  the  foregoing  as  to  hardnefs,  but  it 
has  a fparry  appearance  and  texture,  and  dif- 
fers alfo  from  the  other  Hones  which  refemble 

X z it, 
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it,  as  to  hardnefs  and  refradlory  nature  in  fire  ; 
it  is  not  fo  tranfparent,  and  only  flightly  femi- 
tranfparent,  as  far  as  I could  obferve  of  the 
various  fpecimens,  which  are  in  the  valuable 
colledtion  of  the  Right  Honourable  Mr,  Gre- 
ville.  It  is  not  a(ftcd  upon  by  the  fulphuric, 
nitric,  or  muriatic  acid,  and  has  altogether  a 
different  appearance  from  the  other  ftones, 
which  it  refembles  as  to  fpecific  gravity  and 
hardnefs. 

I fhall  now  trace  out  fome  marks,  and  the 
qualities  of  thofe  fubflances,  which  we  may  bring 
under  certain  divifions  or  fedtions,  belonging 
to  the  filiceous  genus,  not  the  moft  accurate,  be- 
caufe  they  may,  according  to  certain  analyfesj 
contain  not  all  a prevalent  portion  of  the  fili- 
ceous earth,  but  becaufe  their  other  appear- 
ances and  quality  coincide  more  with  thofe  in 
which  the  filiceous  earth  is  found  to  predomi- 
nate. If,  for  inftance,  the  fubftance  which 
is  to  be  jexamined,  is  a very  hard  body,  but 
differs  from  the  appearance  and  quality  of  the 
two  before  mentioned  fubflances,  we  then  ex- 
amine, whether  it  has  all  the  appearances  and 

qualities  which  are  mentioned  afunder,  and 

/ 

which  all  thofe  fubflances  exhibit,  as  arc  com- 
prehended in  cither  of  the  fcdlions  of  the  fili- 
ceous genus. 


SILICEOUS 
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SILICEOUS  GENUS.  GEN. III. 


Sect.  i. 

They  are  tranfparent,  have  a colour  and 
vitreous  appearance,  and  a high  luftre  ; they 
fcratch  rock  cryftal ; their  fpecific  gravity  ex- 
ceeds three  times  that  of  diftilled  water  of  60° 
temperature  of  Fahr.  fcale,  which  is  taken'for 
a ftandard  as  1,000.  They  are  not  fufible^^r 
/e,  in  a heat  — to  that  required  for  fufing  iron. 
They  are  not  adted  upon. by  the  fulphnric, 
nitric,  or  muriatic  acid,  even  when  heat  is  ap- 
plied in  their  entire  ftate  ; they  are  not  fenfibly 
diminifhed  by  fufing  them  with'foda. — Such 
are  for  example  : Saphyr-^Ruby — Oriental  To- 
paz— Hyacinth-chryfolith,  and  Beryl. 

\ 

I 

Sect.  2. 

They  are  alfo  tranfparent — are  of  an  in- 
ferior fpecific  gravity,  not  fufible  per  fe  in  a 
heat  — to  that  required  for  fufing  copper ; 
they  are  fcratched  by  the  ruby,  but  they 
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fcratch  flint  and  petro’fllcx,  and  flrike  fire  with 
fteel.  They  are  not  fenfibly  adted  upon  when 
entire,  by  the  aforementioned  acids.  They 
effervefee  with  foda.  Such  are  e.  g.  Emerald — 
Olivin  Rock  Cryjlal,  and  the  Tranfparent  ^artz. 

\ 

I 

Sect.  3. 

They  are  more  or  lefs  fufible  per  fe — they 
are  fcratched  by  rock  cryfl:al  (except  the  per- 
fed:  garnit) — they  fcarcely  flrike  fire  with  fleel ; 
they  fcratch  heavy  fpar  and  fluor  fpar — they 
are  more  or  'lefs  inclined  to  opacity,  and  if 
they  are  more  tranfparent,  they  all  fufe  or 
melt  eafily fcj  by  means  of  the  blow-pipe, 
and  may  be  further  afeertained  by  the  external 
appearance,  &c.  by  which  the  different  fpecies 
differ  from  each  other.  I'hey  all  exhibit  a 

I 

regular  fhape,  or  marks  of  it  w'hen  entire. — 
They  are  more  or  lefs  aded  upon  by  the  three 
aforementioned  acids,  when  heat  is  applied, 
and  when  previoufly  reduced  to  fmall  particles 
-—Such  arc — the  Garnit — Skorl-Zeolith,  the 
Semi  tranfparent  Fieldfpar,  and  Horneblende. 


Sect, 
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Sect.  4. 


They  are  femitranfparent  in  different  de- 
grees— they  do  not  fufep^’r  fe  In  the  heat  which 
thofe  of  the  third  fedtion  fufe  in — -'mofl;  of 
them  flrike  fire  with  fleeh  They  are  not,  or 
at  leaft  very  little  adted  upon  by  acids.  They 
have  a cloudy  or  milky  appearance.  They 
exhibit  no  perfecft  cryftallifation,  or  regular 
fiiape,  or  at  lead;  feldom — they  are  all  lefs  hard 
than  rock  cryftal — they  are  not  opalefcent,  or 
do  not  refledf  light  in  different  colours,  e.  g. 
Calcedony  Flint  — Cornelion  — Cryfoprafs  — - Solid 
Amorphous  ^artz,  and  Shade. 


Sect.  5. 

* 

They  are  opalefcent,  or  refledt  different  co- 
lours on  account  of  their  peculiar  texture ; 
they  are  only  femitranfparent ; they  do  not 
flrike  fire  with  fleel,  and  their  furface  can  be 
fcratched  by  rock-cryftal  and  calcedony.  They 
become  opaque  in  fire,  and  arc  a little  adled 

X 4 upon 
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upon  by  acids  when  affifted  by  heat,  e.  g.  Opals 
Catfeye.  i 

N.  B.  The  Labrador  fpar,  2ind.  Adularia,  ex-  | 

hibit  alfo  thefe  marks'of  opalefcency  ; but  thefe,  ] 

with  regard  to  their  other  qualities,  belong  ; 

more  properly  to' the  fieldfpars.  ' j 

' 3 

/ \ 

J 

• Sect.  6. 

They  are  of  the  hardnefs  of  calcedony,  and 
more  or  lefs  femltranfparent ; they  are  general- 
ly found  in  nodular  pieces  of  no  regular  figure  ; ■ 

they  exhibit  diftind:  clouds  or  ftripes  of  dif-  ; 

ferent  colours  or  fliades-— the  ftripes  are  redili- 
near  and  parallel,  or  concentric,  or  otherwife 
curved,  e.  g.  Agats — Onyxes — Sardonyx,  See. 

Sect.  7. 

They  are  opaque;  ftrike  ftightly,  fire  with 
fteel,  and  when  reduced  to  fine  powder,  and 
boiled  with  concentrated  fulphuric  acid,  the 
acid  becomes  partly  faturated,  and  when  mixed 
with  water,  leaves  on  evaporation,  alum  or 

acidulous 
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acidulous  fulphat  of  alumina,  e.  g.  Jafpcrs 
% 

Petrojilex — Bafaltes. 

Neither  of  thefe  mentioned  fpecies  has  a dis- 
tinct foliated  texture,  nor  are  they  elaftic ; — 
they  are  all  more  or  lefs  brittle,  and,  do  not 
adhere  to  the  tongue,  nor  do  they  difcover 
any  clayey  fmell  when  breathed  on  (except 
the  horneblende)  nor  do  they  neutralife  pot- 
alh  when  melted  or  boiled  with  it. 


Sect.  8. 


There  are  others  which  poffefs  more  pro- 
perties of  thofe  fubltances  which  are  compre- 
hended under  the  Siliceous  Genus,  than  of 
thofe  which  belong  to  the  Argillaceous  Genps, 
with  which  they  are  generally  ranked  on  ac- 
count of  the  prevalent  component  parts,  but 
they  differ  from  the  other  fubftances  of  the 
Siliceous  Genus,  in  having  a diftinCt  foliated 
texture,  which  may  be  eafily  divided  into 
thin  leaves,  which  are  flexible  and  elaflic — 
they  are  not  readily  adted  upon  by  acids,  and 
do  not  {trike  fire  with  fleel,  e.  g.  Mica;  and 
thefe  may  therefore  conftitute  a feparate 
Section. 
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(Many  other  Jlones,  or  Jlony  fubjlances,  may  pro- 
perly belong  to  the  Siliceous  Genus,  but  confijl 
of  different  fubjlances  which  have  not  intimately 
combined  together,  and  which  are  only  blended, 
cohering  by  Jimple  attraBion  or  power  of  cohe- 
fion;  or  they  are  cemented  by  other  heterogene, 
ous  fubjlances.  ‘Thefe  fubjlances  generally  form 
rocks,  and  are  to  be  feparately  examined,  and 
treated.) 

# 

If  we  find  that  the  fubftance  to  be  exa- 
mined,  does  not  exhibit  the  appearance  and 
properties  of  the  fubftances  which  were  dis- 
tinguifhed  in  the  foregoing  Genera,  we  then 
proceed  to  compare  the  appearance  and  qualities 
which  characflerife  it  to  belong  to  another 
Genus  of  earthy  fubftances,  namely,  q£]vj  jy 
to  the  next  Genus  in  our  Order. 


ARGILLACEOUS  GENUS. 

Subfiances  which  we  fhall  comprehend  under 
this  Genus,  may  be  diftinguiflied  by  the  fol- 
lowing general  appearance  §nd  qualities ; 


They 


examining  Mimtals.  '3*5 

They  are  almoft  entirely  deftitute  of  trans- 
parency ; they  exhibit  no  regular  fhape,  or  they 
have  no  cryflallifed  appearance ; they  have 
moftly  an  arid  and  opaque  appearance,  and  no 
particular  or  vitreous  luftre  like  thofe  of  the 
foregoing  genus.  They  emit  all  a peculiar 
fmell  when  breathed  upon,  a fmell,  which  we 
commonly  diftinguifh  by  the  name  of  a clayey 
fmell ; they  are  all  more  or  lefs  adted  upon  by 
acids,  and  the  fulphuric  acid  extradfs  the  argil- 
laceous earth,  of  which  they  are  moftly  com- 
pofed,  in  the  ftate  of  alum.  They  are  natu- 
rally not  hard — none  of  them  ftrike  fire  with 
fteel — and  their  furface  can  be  fcratched  with  a 

A 

knife,  with  fluor  fpar — and  many  of  them  fuf- 
fer  impreffions  by  the  nail  of  a finger;  they 
become  all  hard,  and  more  tough  in  fire  ; the 
fofter  kinds  abforb  water  rapidly,  and  retain  it 
ftrongly ; but  when  expofed  to  a very  intenfe 
heat,  they  contradt,  and  many  of  them,  par- 
ticularly thofe  of  the  purer  kind,  become  fo 
hard,  that  they  ftrike  fire  with  fteel. 

T^ere  are  other  fubjlances  which  are  of  a harder 
nature,  and  which  form  whole  rocks,  or  part  of 
rocks  ; but  thefe  being  more  of  a heterogeneous 
nature,  they  are  to  be  examined  and  difiinguifh- 
ed  by  the  means  zuhich  I fjjall  mention  in  the  di~ 
viftons  of  different  rocks. 


If 
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If  a fubftance  is  found,  vvhofe  appearance 
and  properties  coincide,  or  at  leaft  nearly,  with 
the  defciiption  above  mentioned,  w'e  then 
have  to  afcertain  whether  it  may  properly  be- 
long to  this  genus,  refpedting  its  prevalent 
earthy  conftituent  part.  For  this  purpofe  we 
take’ a fmall  quantity  of  the  fubftance,  which  ‘ 
is  to  be  examined,  and  expofe  it  in  a crucible, 
with  a fmooth  furface,  and  rpade  of  clay  (fuch 
as  are  made  at  Mr.  Wedgewood’s  manufadtory)  ; 

' the  crucible  is  then  put  into  a furnace,  and 
gradually  heated,  until  the  crucible  and  the 
fubftance  become  juft  red  hot.  It  is  then  taken 
out  and  reduced  to  a fine  pow'der.  Two  hundred 
grains  are  then  put  into  a glafs  matrafs,  and 
digefted  with  nitro-muriatic  acid,  as  long  as 
the  acid  takes  up  any  of  the  fubftance  ; the 
whole  is  then  put  upon  a filtre,  and  the  refi- 
‘duum  colledlcd,  dried,  and  heated  in  the  afore- 
mentioned way,  and  its  weight  afcertained. — 
It  is  marked  A. 

The  folution  is  then  mixed  with  prufliate  of 
lime  or  foda,  until  no  more  precipitate  en- 
fucs ; the  precipitate  is  then  likewlfe  collected 
upon  a filtre,  dried,  and  its  weight  afcertained, 
and  marked  13.  it  is  the  metallic  part.  The 
filtered  li()uid  is  then  mixed  with  a folution  of 
foda,  until  no  more  precipitate  is  perceived. 

This 
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This  Is  then  likewife  collected,  and  walhcd 
upon  a filtre,  and  is  then  nearly  dried  and  put 
into  a matrafs,  and  digefted  with  ilrong  lul- 
phuric  acid,  as  long  as  It  is  found  to  take  up 
any  of  the  fubftance ; the  whole  is  then  put 
upon  a filtre,  and  waflied  with  warm  water, 
mixed  with  a little  fpirits  of  wine  ; the  filtered 
liquor  is  then  diluted  with  water,  and  the  earth 
all  feparated  from  it,  by  adding  a folution  of 
potafh  to  it ; the  precipitate  thus  produced,  is 
again  colledfed  upon  a filtre,  and  deprived  of 
the  faline  parts  by  wafliing  it.  upon  the  filtre 
with  a little  warm  water'  it  is  then  dried  and 
put  into  a crucible,  and  ignited  for  half  an 
hour,  after  which  it  is  taken  out,  put  into  a 
glafs  matrafs,  and  digefted'  with  two  or  three 
ounces  of  diftilled  vinegar  for  feveral  hours ; 
after  this,  the  whole  is  put  upon  the  filtre,  and 
waflied  with  a little  w'ater  ; the  refid uum  is 
dried  and  heated,  and  its  weight  afcertained.— - 
Its  weight  muft  exceed  the  half  of  the  quantity 
of  the  fubftance  which  was  thus  examined  ; it 
is  then  the  argillaceous  earth,  and  the  fub- 
ftance belongs  thus  to  the  Argillaceous 
Genus. 

In  order  to  bring  the  fubftances  which  be- 
long to  the  Argillaceous  Genus,  under  certain 
divifions,  we  muft  particularly  attend  to  the 

texture. 
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texture,  coherency,  tenacity,  hardnefs,  and 
fpecific  gravity,  fenfation  to  the  touch,  to  the 
quantity  of-  moifture  which  they  abforb,  and 
the  retentive  power  ufcful  for  the  examination 
of  foils — to  the  tafte — to  the  degree  of  fmell 
which  they  emit  when  heated,  and  the  altera- 
tion they  undergo  by  different  degrees  of  hear, 
whether  they  occafion  a deflagration  when 
mixed  with  nitre,  and  throwm  into  an  ignited 
crucible — ^and  to  the  proportion  in  which  they 
are  foluble  in  fulphuric,  muriatic,  and  acetous 
acid,  and  the  proportion  of  iron  they  contain, 
and  in  what  ftate,  and  the  mixture  and  pro- 
portion of  heterogeneous  bodies.  If  we  find 
that  a fubftance  does  not  coincide  with  all  or 
moft  of  thofe  marks  and  qualities,  we  then 
compare  it  with  the  charadtersof  bodies  which 
are  comprehended  under  another  Genus,  name- 
ly, the 


MAGNESIAN 
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MAGNESIAN' GENUS.  GEN.  V. 

The  fubftances  which  belong:  to  this  eenus, 
may  be  diftingullhed  as  follows : 

As  to  appearance,  they  have  almoft  all  a 
more  or  lefs  glittering  or  fhining  furface,  fel- 
dom,  if  at  all,  an  earthy  appearance,  except 
the  earth  which  conftitutes  the  principal  com- 
ponent part  of  the  fubllances  belonging 
to  this  genus,  when  in  a pure  and  unconcrete 
Hate.  They  hardly  ever  exhibit  a regular  ' 
cryftallifed  fhape.  Their  texture  is  generally 
fcaly  or  lamellar,  fibrous,  filamentous,  ligni- 
ous,  or  fhivery,  feldom  they  have  an  even  tex- 
ture, and  feldom  more  than  a femitranfparentone, 
they  are  generally  inclined  to  opacjue.  Their 
fubftance  are  almoft  all  more  or  lefs  fmooth  and 
foft,  or  foapy  to  the  touch  ; they  do  not  generally 
adhere  to  the  tongue,  nor  ftain  the  fingers. — 
They  may  be  cut  with  a knife,  or  with  a ma- 
chine ; they  do  not  foften  in  water  like  clay  ; 
they  difcover  no  clayey  fmell  by  breathing  on 
them  ; they  do  not  generally  exceed  in  fpecific 
gravity  the  rock  cryftals,  but  are  commonly 

light. 
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light.  They  do  not,  or  very  feldom,  effcr- 
vefce  with  acids;  but  they  are  more  or  Icfs 
afted  upon  by  them,  when  reduced  to  powder, 
and  boiled  with  the  fulphurlc  acid  ; the  acid 
then  extracts  the  magnefTan  earths,  and  be- 
comes thereby  neutralifed,  forming  a fait 
which  has  a bitterifh  tafle,  which  has  no 
difpofition  for  deliquefcency,  and  differs  from 
alum  as  the  fait,  which  is  extradted  from 
argillaceous  fubftances  by  that  acid — has  an 
aftringent  tafle,  and  contains  generally  -a  fu- 
per-abundant  portion  of  acid ; the  cryflals 
'of  alum  are  alfo  much  harder,  and  when 
broken,  have  a more  vitreous  appearance. — 
.The  magnefian  fub'flances  do  not  contract,  or 
harden,  or  fufc  in  fire  like  clays,  except  they 
are  mixed  with  filex,  in  which  cafe  they  melt, 
or  when  mixed  with  any  of  the  other  earths  ; 
they  do  not  effervefee  with  borax  before  the 
blow-pipe,  and  they  give  a milky  appearance, 
• and  diminifh  the 'tranfparency  of  other  vitrifia- 
ble  (tones  or  mixtures ; they  are  not  foluble 

* -m  , ^ 

in  foda, ' nor  produce  glafs  with  potafli  by 
fufion  when  freed  from  filex.  When  expofed 
to  a flrong  heat  and  cooled,  they  are  not  folu- 
ble in  water,  nor  emit  heat  like  the  calcare- 
ous Clones.  They  do  not  difeover  any  acid 
when  fufed  with  potafli,  like  fome  fubflances 

belonging 
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belonging  to  the  calcareous  genus,  viz.  Selenite, 
Thefe  are  the  moft  general  marks  and  qualities 
which  the  fubftances  of  the  genus  exhibit  and 
poffefs. 

In  making  different  divifions  of  the  various 
fubftances  belonging  to  this  genus,  we  muft 
notice  the  texture,  coherency,  hardnefs,  te- 
nacity, the  different  degrees  in  which  they  are 
affedted  by  different  acids,  and  the  proportion 
in  which  they  are  foluble,  as  well  as  the  fub- 
flances  left  behind  by  digefting  them  with 
acids,  and  the  alteration  they  undergo  in  fire. 

There  are  other  ftones  belonging  to  this, 
genus,  which  exceed  all  the  other  fubftances  of 
the  genus,  both  in  hardnefs  and  gravity  ; but 
they  form  rocks,  and  come  therefore  under 
that  head. 

We  then  come  to  the  examination  of  thofe 
fubftances  which  differ  from  all  thofe  men- 
tioned, and  which  belong  to  another  genus. 

V 

\ 

The  CALCAREOUS  GENUS.  GEN.  VI. 


The  fubftances  which  this  genus  com- 
prehends, contain  calcareous  earth  as  their 
principal  component  part ; but  this  earth  is 
VoL.  II,  . Y frequently 
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frequently  found  blended  or  combined  with 
different  fubftances  which  alter  its  appearance 
and  quality  greatly,  and  hence  we  find  it  diffi- 
cult to  bring  the  fubjcdts  under  one  general 
head.  I fhall  therefore  endeavour  to  point 
out  the  way,  and  the  order  in  which  they 
may  be  examined  and  afcertained  ; I mean  fuch. 
as  may  be  brought  under  certain  fedtions.  Wc 
fhall  for  that  purpofe  divide  this  genus,  ift. 
into  fuch  fubflances  as  are  readily  foluble  in 
nitric  acid,  with  more  or  lefs  effervefcence ; 
2d.  Into  fuch  as  are  not  foluble  in  nitric  acid, 
or  at  lead  more  difficult  than  the  foregoing, 
and  which  do  not  effervefce,’  and  which  have 
at  the  fame  time,  almoft  generally  a fparry  ap- 
pearance. 

In  order  to  afcertain  thofe  which  belong  to 
the  firft  general  divifion,  we  proceed  in  the 
following  way  : 

ift.  The  fubflances  which  we  find  to  effer- 
vcfce  with  nitric  acid,  and  to  be  foluble  in  it, 
and  which  arc  cither  of  an  earthy  or  of  a fparry 
texture;  thcfe  we  have  to  examine  whether 
they  contain  calcareous  earth,  as  there  are 
other  fubflances  which  may  refemble  the  cal- 
careous fubflances  in  fome  appearance  and 
quality  ; for  this  purpofe  we  take  a little  o( 

the 
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the  nitrous  folution,  and  dilute  it  with  about 
24  times  the  bulk  of  diftilled  water,  and  add 
gradually  diluted  fulphuric  acid  to  it;  if  a 
copious  precipitate  is  produced,  we  then  know 
that  the  fubftance  contained  baryt  earth  ; but 
if  none  or  hardly  any  precipitate  is  thus  pro- 
duced, we  then  take  another  portion  of  the 
faturated  nitrous  folution  not  diftilled,  and 
add  gradually  concentrated  fulphuric  acid  to 
it;  if  this  occafions  a copious  precipitate,  we 
then  know  that  the  fubftance  contains  calcare- 
ous earth,  and  may  thus  belong  to  the  calca_ 
reous  genus,  and  to  thofe  calcareous  fubftances, 
which  are  combined  with  fixed  air.  In  order 
to  afcertain  whether  it  may  properly  belon,g  to 
this  genus,  v/e  muft  afcertain  the  proportion 
in  which  the  calcareous  earth  is  contained  in 
it,  as  it  may  be  mixed  with  other  earths.  For 
this  purpofe  we  take  a certain  portion,  e. 
200  grains,  thefe  we  digeft  with  nitric  acid,  as 
long  as  the  acid  will  take  up  any  of  the  fub- 
ftance ; we  then  filtre  the  folution,  and  coi- 
led! the  refiduum  upon  the  filtre,  dry.  it,  and 
weigh  it — marking  it  A.  After  this  we  dilute 
the  folution  with  24  times  the  bulk  of  diftilled 
water,  and  add  gradually  diluted  fulphuric 
acid,  as  long  as  any  precipitation  enfues  ; when 
no  more  precipitation  takes  place  (or  perhaps 

Y 2 none) 
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none) ; vve  then  filtre  the  folution,  and  collcft 
the  precipitate  upon  the  filtre,  dry  it,  and  as- 
certain its  weight,  and  mark  it  B. 

We  then  add  as  much  of  a folution  of  mild 
foda  to  the  liquid,  as  any  precipitation  takes 
place it  is  then  ^ put  afide  until  the  pre- 

cipitate has  fubfided  to  the  bottom  of  the  glafs  • 
veflel  (the  veffel  may  be 'of  a conical  lhape, 
narrower  at  the  bottom)  ; we  then  decant  the 
clear  liquid,  and  wafh  it  repeatedly  out  with 
warm  water,  until  it  difeovers  no  more  falinc 
tafte.  After  the  water  is  nearly  feparated  from 
the  precipitate,  we  then  add  again  as  much 
concentrated  fulphuric  acid,  as  is  neceffary  to 
faturate  or  neutralife  the  earth ; after  this,  the 
whole  is  to  be  mixed  with  a mixture  of  three 
parts  of  diflilled  water,  and  one  part  of  fpirits 
of  wine,  in  the  proportion  of  8 parts  of  this 
mixture  to  the  quantity  of  the  fubftance  which 
was  before  diflblved  in. nitric  acid;  this  mix4 
ture  will  diflblve  all  the  faline  parts,  and  leave 
the  felenite  or  fulphateof  lime  behind,  which  is 
then  collefted  upon  a filtre,  and  edulcorated 
with  a little  of  the  fame  fpirits  of  wine  and 
water.  The.  refiduum  upon  the  filtre  is  then 
well  dried,  and  its  weight  afeertained,  and  is 
marked  C. 
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The  falir.e  liquor  which  pafTed  through  the 
filtre,  is  now  I'aturated  and"  decompofcd  by  a 
folution  of  mild  foda,  the  precipitate  edulco- 
rated with  w^ater,  well  dried,  and  its  weight 
likewife  afcertained,  and  marked  D.  Now  if 
the  fubftance  thus  examined  belong  to  the  caL 

careous  genus,  the  third  part  of  the  weight 
✓ 

of  the  felenite  marked  C,  muft  exceed  the 
weight  of  the  remainder  A.  and  of  the  precipi- 
tate B.  and  D.' together. 

If  the-fubftance  which  is  found  moftly  folu- 
ble  in  nitric  acid  with  effervefcence,  bear  a 
fparry  cryftallifed  appearance,  it  may  be  nearly 
diflinguifhed  by  the  fpecific  gravity,  as  the 
barytic  fpar  exceeds  ift  fpecific  gravity  that  of 
the  calcareous ; the  fpecific  gravity  of  the 
aerated  barytic  fpar,  is  always  found  to  be 
above  3,000  ; and  that  of  the  calcareous  fpar, 
always  lefsthan  3,000,  however,  for  the  fake  of 
accuracy,  the  analyfis  may  be  performed. — 
The  calcareous  fubftances  thus  afcertained* 
may  then  be  divided  again,  according  to  the 
different  texture,  fhape,  and  mixture.  Some 
kind  is  found  impregnated  with  bitumen  or 
petroleum, 
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Other  fubjlances  which  are  found  not,  or  not  eajily 
foluble  in  nitric  acid,  and  which  have  a regular 
JJoape  or  a fparry  texture,  and  which  can  be 
fcratched  or  f craped  by  the  knife,  and  whofe‘ 
fpecific  gravity  is  under  3,000  ; fi^h  we  may 
examine  in  the  following  way  : 

A,  If  the  fubftance  has  a fibrous  or  a la- 
mellar texture,  or  is  cryftallifed,  and  the  chrys- 
tals  are  not  cubical ; 

If  its  furface  can  be  fcratched  by  fluor,  and 
feraped  by  a knife ; 

If  it  does  not  eafily  fufe  or  melt ; 

If  its  fpecific  gravity  is  between  1,600,  and 
2,000;  *.  ' - 

If,  when  reduced  to  fine  powder,  and  boiled 
in  300  parts  of  diftilled  water,  it  is  found  fo- 
luble,  and  the  folution  occafions  a precipitate 
when  mixed  with  nitrate  of  filver  ; and  if  ig- 
nited with  potalh,  it  neutralifes  the  potalh,  and 
forms  fulphate  of  potalli;  and  if  the  refiduum, 
is  then  found  to  be  calcareous  earth  ; the  fub- 
flance  is  then  afeertained  to  be  fulphate  of 
lime,  commonly  called  Selenite  or  Gypfum,  which 
may  conftitutc  a feparate  divifion  of  the  calca- 
reous Hones. 


B.  If 
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B.  If  the  fubftance  has  a cubical  figure  or 
fibrous  texture  ; 

If  it  fufes  eafily  per  fe ; 

If  it  is  not  at  all  afted  upon  by  nitric  acid  ; 

If  it  emits  ftrong  fuffocating  vapours,  which 
corrode  glafs  when  mixed  with  an  equal  por- 
tion of  ftrong  fulphuric  acid — and  heated; 

If  it  is  not  foluble  in  500  parts  of  water; 

If  its  fpecific  gravity  is  about  rz  3,144. 

If  it  crackles  and  fplits  afunder,  when  fud- 
denly  expofed  to  a ftrong  heat,  and  emits  a 
phofphurefcent  light  when  ignited  upon  a red 
hot  iron.  If  it  fcratches  felenite  and  calcare- 
ous fpar,  it  then  is  afcertained  to  belong  to 
the  calcareous  fubftances  combined  with  the 
fluoric  acid,  commonly  called  Fluor s,  which 
conftitute  another  divifion  of  calcareous  ftones. 

C.  If  the  fubftance  is  partly  foluble,  when 
reduced  to  powder,  and  digefted  with  pure 
nitric  acid  ; and  if  the  folution,  when  faturated, 
is  precipitated  by  adding  nitrate  of  lead. 

If  it  is  fufible  per  fe. 

If  it  docs  not  crackle  when  firft  expofed  to 
the  blow-pipe,  like  fluor  ; and  if  it  emits  lumin-, 
ous  fparks  when  fcratched  with  a hand  knife  in 
the  dark;  and  its  fpecific  gravity  is  rz  3,218, 
it  then  difcovers  the  marks  and  properties  of 
the  phofphate  of  lime,  czWtd  Appatites,  which 
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belongs  to  another  divifion  of  calcareous 
flones. 

‘ D.  If  a fubftance  is  fufible fe\ 

If  it  has  a cubical  figure  with  the  angles 
or  the  edges,  or  both  truncated  ; 

If  it  does  not  crackle  when  fuddenly  expofed 
to  heat ; » ' 

If  its  fpecific  gravity  is  about. 2,560. 

If  it  is  partly  lolublcin  nitric  acid,  when  pre- 
vioufiy  reduced  to  powder,  and  digefted  with  it 
by  heat;  and  when  the  folution  faturated,  and 
decompofed  by  a folution  of  alcali,  the  remain- 
ing liquid  mixed  with  concentrated  fulphuric 
/'acid,  and  evaporated  to  drynefs  by  a gentle 
heat,  then  digefted  with  fpirits  of  wine  filtered, 
and  the  fpirits  of  wine  evaporated  ; if  then  a 
fait  is  left  behind,  which  turns  the  litmus 
paper  red,  then  the  fubfiance  exhibits  the  pro- 
perties of  borat  of  lime,  Q2.\\(:(\Boracit.^ 

E.  If  a fubftance  is  found  by  examination 
to  contain  calcareous  earth,  diftindlly  blended 
with  other  fubftances,  it  comes  then  under 
the  head  of  rocks,  of  other  blended  Hones. 
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BARITIC  GENUS.  GEN.  VII.  - 

The  folid  Xubftances  belonging  to  this  clafs, 
arc  particularly  diftinguifliable  by  their  fuperior 
fpecific  gravity,  in  which  they  exceed  almoft 
all  other  Hones  which  are  now  known,  and 
which  are  only  of  fuch  hardnefs  as  will  admit 
of  being  fcratched  with  the  knife;  they  emit 
no  fmell  when  breathed  upon  ; they  do  not 
eafily  vitrify  per  fe^  nor  with  foda,  and  have  a 
fparry  appearance ; they  are  lefs  hard  than 
quartz.  All  fubftances  belonging  thus  to  this 
genus,  may  be  divided  into  two  general  fec- 
tions.  The  one  A,  is  totally  foluble  in  nitric, 
and  muriatic  acid,  but  almoft  only  when  in  the 
diluted  ftate  ; they  are  not  adted  upon  by  ful- 
phuric  acid  ; when  dilTolved  in  nitric  acid,  the 
earth  or  bafts  can  be  feparated  from  that  acid, 
even  when  the  folution  is  diluted  with  24  times 
the  quantity  of  diftilled  water,  by  diluted  ful- 
phuric  acid.  The  earth  when  pure,  and 
ftrongly  ignited  in  a crucible,  becomes  very 
little  foluble  in  water.  When  diftTolved  in  ni- 
tric, or  muriatic  acid,  and  neutralifed,  it 
yields  cryftals  on  evaporation,  which  are  not 
difpofed  to  diliquefee  like  the  earth  of  the 

afore 
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afore  mentioned  three  genera.  The  fpecific 
gravity  of  thefe  fparry  fubftanccs,  is  above 

4.000.  The  other  feeftion  of  folid  fubftances 
belonging  to  this  genus,  have  a lamellar  tex- 
ture ; their  fpecific  gravity  is  likewife  above 

4.000,  or  at  leaft  near  to  it.'  They  are  not 
a<ffed  upon  by  any  acid  j when  fufed  with  bo- 
rax, they  immediately  difeover  a phofphores- 
cent  light.  'They  are  not  foluble  in  500  times 
the  quantity  of  water. 

They  neutralife  potafh  when  fufed,  or 
ftrongly  ignited  with  it  in  a crucible,  and  form 
thereby  fulphate  of  potafli,  leaving  an  earth 
behind,  which  is  foluble  in  nitric  and  muriatic 
acid,  and  which  .pofleffes  the  properties  m'en- 
tioned  in  the  foregoing  feftion. 

The  fubftances  thus  afeertained  to  contain 
baryt  earth,  muft  likewife  contain  a prevalent 
portion  of  that  earth,  to  belong  properly  to 
this  genus. — The  different  fpecies  may  be  dis- 
tinguifhed  according  to  the  texture,  fhape, 
and  mixture.— —There  is  another  fubftance 
lately  found,  whofe  principal  bafis  proves  to 
conftitutc  a new  genus  of  earth,  which  has 
fomc  refcmblancc  to  the  baryt  earth,  it  is 
called 


STRON- 
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STRONTHIONIT  GENUS.  GEN.  VIII. 

Of  this  genus,  there  is  but  one  fpecies  as 
yet  known.  Its  fpecific  gravity  is  above  3,000; 
it  is  foluble  in  800  parts  of  warm  water.  It  is 
foluble  in  nitric  acid  of  the  fpecific  gravity 
1,300,  or  1,200,  with  effervefcence  ; alfo  in 
the  muriatic  acid,  and  its  bafis  can  be  precipi- 
tated from  thefe  acids,  by  diluted  fulphuric 
acid,  to  which  it  has  an  inferior  chemical  at- 
traction than  baryt,  but  a flronger  attrac- 
tion than  calcareous  earth  ; when  flrongly 
and  fufficicntly  heated,  it  lofes  its  fixed  air, 
and  does  afterwards  no  more  efFervefce  with 
nitric  acid. 

When  diffolved  in  acids,  and  precipitated 
again  by  a folution  of  potafh,  and  ftrong- 
ly  ignited,  the  earth  is  then  foluble  in  water 
of  70  temperature,  in  the  proportion  at  leaft, 
of  I to  180,  but  much  more  fo  by  boiling 
water,  and  in  the  latter  cafe,  part  of  the  earth 
feparates  in  the  ftate  of  cryflals,  which  arc 
again  foluble  in  water.  Cryflals  procured 
from  this  earth,  by  the  combination  with  ni- 
tric acid,  detonate  in  an  ignited  crucible,  and- 

the 


33^ 


Method  for 

the  earth  fufes  with  .an  equal  part  of  filcx. 
The  earth  when  ftrongly.  ignited,  and  mixed, 
when  cooled,  with  cold  water,  emits  a greater 
heat  than  baryt  earth,  and  has  a ftronger  at- 
tradtion  for  fixed  air  than  baryt, .as  Mr.  Kir- 
, wan  has  obferved. 

Several  of  thefe  mentioned,  and  other  pro- 
perties of  this  peculiar  earth,  have  been  ob- 
ferve'd  by  Dr.  Hope,  who  has  communicated 
to  the  public,  an  extradV  of  his  ingenious  pa- 
petj  in  the  laft  volume  of  the  Edinburgh 
Tranfadtions',  ' 

The  next  clafs  of  mineral  produdfs,  includes 
the  metallic  fubftances.  How  thefe  are  to  be 
difiinguilhed  from  each  other,  and  from  other 
fubftances,  I have  already  endeavoured  to  ex- 
plain in  this  volume,  and  which,  as  well  as 
the  reft  of  this  work,  I fhall  endeavour  to  im- 
prove by  profecuting  the  plan,  of  which  I 
have  given  a Ikecch  in  this  appendix,*  and 
which  I fhall  communicate  in  a fupplement  to 
this  work. 
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J,N  th%  examination  of  minerals  we  find 
fometimes  earthy  fubftances  which  con- 
tain different  falts,  blended  or  mixed,  and 
partly  in  the  flate  of  fuch  fmall  part«,  that 
their  proportion  to  each  other,  cannot  be  de- 
termined by  forting  and  colledting  them  all  m 
the  mechanical  way,  or  by  picking,  and  thefe 
mufl  therefore  be  afcertaincd  by  more  accurate 

and 
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and  chemical  proceffes.  Hovv  this  may  be 
done,  I diall  illuftratc  by  a mere  example. 

Suppofe  we  had  afcertained  by  previous  ex- 
periments, (in  the  way  I have  mentioned  m 
the  foregoing  part,  in  which  I have  treated  of 
limple  and  compound  falts)  that  an  earth  con- 
tained a mixture  of  different  falts,  as  fulphate  ^ 
of  magnefia,  muriate  of  potajlo,  fulphate  of  irony 
fulphate  of  pot  ajljy  and  fulphate  of foda',  we  then 
may- proceed  in  the  following  w'ay  A certain 
quantity  of  fuch  earthy  fubflances  which^has  been 
prevloufly  dried  for  two  hours,  in  the  heat  of 
boiling  water,  is  extracted  and  freed  from  the 
faline  parts,  by  digefting  it  with  about  50 
parts  of  diftilled  water,  in  a glafs  matrafs ; 
after  which  the  whole  is  put  upon  a filtre,  and 
the  liquor  thus  feparated,  the  remainder  upon 
the  filtre  is  walhed  with  a little  water,  then 
dried  in  the  fame  heat,  and  for  the  fame  time 
as  before,  and  its  weight  afcertained,  which 
indicates  by  the  lofs,  the  quantity^of  faline 
parts  which  were  contained  in  it.  A certain 
quantity  of  the  faline  liquid  is  taken,  evapo- 
rated to  drynefs  by  a gentle  heat ; this  is  firft 
digefled  with  high  rectified  fpirits  of  wine,  as 
long  as  the  fpirits  will  diflblvc  any  of  the  fait. 
This  fpirituous  folution  is  then  mixed  with  a 
little  pure  water,  and  freed  from  the  fpirits  of 
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wine  by  diftillation  ; the  remaining  aqueous 
folution  is  then  evaporated  nearly  to  drynefs, 
and  expofed  to  cryftallife,  the  fait  is  then  dried 
in  the  fame  degree  of  heat  as  the  earth  had 
been  expofed  to,  its  weight  will  indicate  the 
proportion  of  the  fait  which  was  taken  up  by 
the  fpirits  of  wine,  and  which  was  MURI- 
ATE of  POTASH;  this  fait  mav  be  again 
afcertained,  by  dilfolving  a little  of  it  in  pure 
water,  when  liquid  fulphate  of  filver  added,  will 
occafion  a precipitate  which  indicates  the  mu- 
riatic acid,  and  potafh  added  to  it,  will  occa- 
fion no  earthy  precipitation,  if  the  fait  was 
merely  compofed  of  muriatic  acid  and  potafh. 
The  fait  which  was  not  diffolved  by  the  fpirits 
of  wine,  is  then  to  be  diffolved  with  a fufficient 
quantity  of  diftilled  water,  an4  a little  acetous 
, acid  added,  then  liquid  pruffiate  of  lime  is 
gradually  dropped  into  it,  until  it. does  not 
occafion  any  more  blue  precipitate.  The  pre- 
cipitate thus  formed,  is  colledled  upon  a filtre, 
which  is  to  be  wafhed  with  a little  pure  water, 
dried  and  made  juft  ,red  hot  in  a fmall  crucible, 
whofe  weight  is  previoufly  afcertained,  and 
which  had  been  made  red  hot  per  fe,  before 
the  precipitate  was  put  in  ; after  w'hich,  the 
crucible  is  taken  out  of  the  fire  and  weighed, 

thus 
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thus  the  proportion  of  the  calx  of  iron  is 
afeertained. 

The  remaining  liquid  from  which  the  iron 
was  now  feparated,  is  gradually  mixed  with 
acetate  of  baryt,  as  long  as  any  precipitate  is 
thereby  occafioned,  which  confifts  then  of  the 
baryt  contained  in  the  acetous  folution  which 
was  added,  and  of  the  fulphuric  acid  contained 
in  the  falts|;  the  whole  is  then  put  upon  a filtre, 
the  precipitate  carefully  colledfed,  dried,  and 
its  weight  afeertained,  too  grains  of  fuch  pre- 
cipitate, are  very  nearly  calculated  to  con- 
tain 30  grains  of  fulphuric  acid. 

, The  remaining  folution^  confiding  now  of 
magnefian  earth,  potajh  and  foda,  and  acetous 
acid,  is  then  evaporated  'to  drynefs,  and 
ignited  in  a fmobth  crucible,  until  the  acetous 
acid  has  been  driven  off  by  the  heat;  the  re- 
maining fubdance  is  then  extracted  by  didilled 
warm  water,  as  long  as  the  water  takes  up 
any  of  it ; the  whole  is  then  put  upon  a filtre, 
and  the  earth,  w'hich  was  the  magnefia,  is  col- 
le^fted,  dried,  ignited,  and  its  weight  afeer- 
tained.  The  fait  which  the  water  has  fepa- 

rated from  the  earth,  is  then  again  faturated 
with  acetous  acid,  and  if  dirring  the  fatura- 
tion,  any  earthy  precipitate  is  obferved,  it  is 
to  be  filtered  again,  and  the  earth  collected 

upon 


Mineral  Sub  (lances.  337 

upon  the  filtre;  it  is  the  portion  of  magnefia 
which  had  been  taken  up  by  the  alkaline  fait, 
which  is  iikewife  to  be  dried  and  added  to  the 
weight  of  the  firft  magnefia. 

The  filtered  liquid  is  then  evaporated  by  a 
gentle  heat  to  drynefs,  and  afterwards  digefted 
with  fplrits  of  wine.  This  will  take  up  the 
potafh  combined  with  muriatic  acid,  and  leave 
the  foda  behind  ; the  diffolved  fait,  by  fpirits  of 
wine,  is  then  evaporated  to  drynefs,  and  re-dis- 
folved  in  diftilled  water ; it  is  then  mixed  with 
acetate  of  lead,  until  all  the  muriatic  acid  is 
thereby  feparated ; the  precipitated  muriate  of 
lead  is  then  feparated  by  filtration,  and  the  fil- 
tered liquid  evaporated  to  drynefs  ; afterwards 
ignited  a little  in  a fmall  fmooth  crucible,  whofe 
weight  has  been  previoully  afeertained ; when 
the  acetous  acid  has  been  driven  off  by  heat, 
the  crucible  is  taken  out,  and  when  cooled,  it 
is  immediately  weighed,  and  the  overplus  of 
the  weight  of  the  crucible,  will  indicate  the 
weight  of  .the  potafh.  The  muriate  of  foda, 
which  was  not  diffolved,  is  Iikewife  treated 

f 

in  the  fame  way,  and  thus  the  quantity  of  the 
foda  afeertained. 

Now  we  may  take  each  of  the  four  feparated 
ingredients,  namely,  the  magnefia,  foda,  pot- 
afh, and  the  iron,  and  faturate  each  fcparately 
with  the  fulphuric  acid,  and  have  them  crys- 
VoL.  II.  Z tallifed ; 
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tallifed ; by  that  means  we  then  can  afcertain 
the  quantity  of  each  of  the  falts  in  the  fta'te  as 
they  were  contained  in  the  earthy  fubftance, 
pretty  accurately. 

This  being  a nice  procefs,  requires  great  ac- 
curacy ; yet  it  fliews  how  fuch  decompofition 
of  fubflances  can  be  proved,  both  by  analyfis 
and  fynthefis,  and  how  much  the  improvement 
of  chemiftry  has  enabled  us  to  do. 

In  the  analyfing  of  earthy  fubjlances  or  foneSf  we 
may  firf  attend  to  the  forting  of  fuch  fubjlances 
as  have  a fparry  texture  and  appearance^  or  which 
exhibit  a regular  figure y and  are  lefs  hard  than 
^Quartz,  and  to  fuch  as  efipervefee  with  nitric 
acid ; there  we  have  fir  ft  to  examincy  whether 
they  may  owe  their  Jlate  and  Jlru6lurey  &c.  to 
an  acid.  For  this  purpofe  we  may  try  them  in 
the  following  way  : 

I.  We  reduce  a certain  quantity  to  powder, 
and  try  whether  it  effervefees  with  nitric  acid; 
if  fo,  we  then  take,  for  inftance,  100  grains, 
and  put  them  into  a retort,  of  as  little  capa- 
city as  poflible,  to  which  the  fmall  pneumatic 
apparatus  is  adjufted,  with  a graduated  receiver 
to  afcertain  the  bulk  of  the  gas  which  is  col- 
kdted  in  if.  Vide  the  annexed  plate. 

N.  B.  I he  water  with  which  the  receiver  is 
filled,  may  be  picvwujly  mixed  with  a little  ful- 
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phuric  acid,  to  prevent  the  abforption  of  fixed  air 
zvhen  this  pajfes  through  the  water,  as  it  fiands 
over  it. 

A fufficient  quantity  of  muriatic  a'cid  of  a 
middling  ftrength  is  then  put  at  once  through 
the  opening  at  the  top  of  the  retort,  and  im- 
mediately flopped,  fo  as  to  be  air  tight ; when 
the  effervefcence  which  takes  place,  has  per- 
fectly ceafed,  then  the  air  flill  iu  the  retort, 
and  in  its  neck,  is  alfo  let  into  the  other  gas 
collected  in  the  receiver  over  the  water,  and 
the  bulk  of  the  whole  gas  is  afeertained  by  the 
meafure  which  is  indicated  by  the  fcale  on  the 
receiver. 

A fufficient  large  piece  of  burned  lime,  fuch 
as  does  not  effervefee  with  diluted  fulphuric 
acid,  is  then  put  upon  the  perforated  cover 
which  is  to  be  ferewed  to  the  mouth  of  the  re- 
ceiver (as  exhibited  by  the  figure  in  the  annexed 
plates  of  the  receiver)  which  is  flill  kept  under 
water,  and  fliakcd  occafionally  ; as  foon  as  the 
lime  which  is  in  contadl  with  the  water  in  the 
receiver,  becomes  diflblved  in  it,  and  abforbs 
the  fixed  air  which  is  contained  in  the  receiver 
above  it,  it  falls  to  the  bottom  in  the  ftate  of 
mild  lime;  by  fiiaking  the  receiver  a frelh 
part  of  the  pure  lime  will  be  taken  up  by  the 
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water,  and  thereby  a frefli  portion  of  fixed 
air  abforbed.  When  no  more  abforption 
and  precipitation  takes  place,  and  all  is  cooled 
to  the  temperature  of  the  atmofphere,  then 
the  lofs  of  the  whole  bulk  of  air  in  the  receiver, 
will  be  obferved  by  the  fcale  on  it,  and 
the  lofs  indicates  the^  quantity  of  fixed  air 
which  had  lodged  in  that  quantity  of  the  fub- 
flance  which  had  thus  been  examined.  One 
cubic  inch. is  very  near  equal  to  one  grain  of 
common  medicinal  weight,  this  way  may  be 
fufficient  to  afeertain  the  quantity  of  fixed 
air ; and  if  we  proceed  in  the  fame  manner 
with  different  fubftances,  the  refults  muft  pro- 
portionally correfpond ; w'e  may  indeed  cal- 
culate the  quantity  of  fixed  air  of  a fubftance 
thus  tried  already,  pretty  nearly  from  the 
quantity  of  gas  which  is  firfl;  collefted  in  the 
receiver,  provided  we  are  .convinced  that  the 
earthy  body  thus  treated,  contains  no 
other  fubftance ; as  for  inftance,  metallic  parts, 
vegetable  or  bituminous  matter,  which  might 
thus  by  means  of  the  acid,  yield  alfo  a different 
gas,  and  which  would  confequently  make  the 
calculation  erroneous  or  inaccurate ; we  may 
expedt  metallic  matter,  if  the  fubftance  is  co- 
loured, vegetable  matter  when  it  deflagrates 
with  nitre  in  the  way  before  mentioned, 

and 
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and  bituminous  mixture  by  the  fmell  when 
rubbed  or  heated. 

But  if  the  fubftance  which  is  to  be  examined 
has  a fparry  texture,  is  not  adted  upon  by  the 
nitric  acid,  and  is  lefs  hard  than  quartz,  we 
then  may  firft  examine  the  fubftance,  whether 
it  contains  a mineral  acid,  either  the  fluoric 
or  the  fulphuric,  which  often  occurs,  and  with 
what  bafis  they  are  combined. — In  this  cafe  we 
examine  it  according  to  the  manner  1 have  de- 
feribed  before,  whether  it  belongs  to  the Jluors, 
felenites,  ox  -ponderous  fparsi  if  we  find  it  to  be- 
long to  the  baryts  or  felenites,  its  component 
parts,  and  their  proportion  to  each  other,  may 
be  afeertained  in  the  following  way  : 100  grains 
of  the  fubftance,  which  has  been  previoufly 
reduced  to  a fine  powder,  may  be  mixed  with 
200  grains  of  purified  alcali,  (if  heavy  fpar 
300  grains)  and  ignited  together  in  a/crucible 
(made  of  clay)  for  half  an  hour;  after  this 
the  mafs  is  taken  and  wafhed  out  of  the  cruci- 
ble, and  boiled  with  12  times  the  quantity  of 
diftilled  warter,  and  put  upon  a filtre,  where 
the  remaining  earth  is  to  be  edulcorated  with 
diftilled  water,  perfeiftiy  dried,  and  its  weight 
afeertained,  it  is  then  marked  A. 

If  the  filtered  liquid  proves  to  be  alcaline,  it 
may  be  faturaied  with  muriatic  acid  ; and  if 
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after  the  fatnration,’ a precipitate  is  obferved, 
it  muft  be  collcfted  upon  a filtre,  and  added 
to  the  other  ‘earth  A. 

The  falinc  liquor  is  then  diluted  with  a little’ 
more  water,  and  gradually  mixed  with  muriate 
of  baryt,  as  long  as  that  occafions  a precipi- 
tate. , The  precipitate  is  then  collected  upon  > 
a filtre,  and  well  edulcorated,  perfectly 
dried,  and  its  weight  afeertained  ; loo  parts  of 
fuch  precipitate,  will  very  nearly  indicate  13 
parts  of  fulphuric  acid. 

The  earthy  refiduum  marked  A.  is  then  to 
be  diflblved  in  diluted  muriatic  acid,  and 
diluted  w'ith  about  two  pounds  of  diftilled. 
water  ; diluted  fulphuric  acid  is  then  added  as 
long  as  any  precipitation  takes  place.  The  pre- 
cipitate is  collefted  upon  a filtre,  and  after  be- 
ing edulcorated,  well  heated,  and  its  weight 
afeertained  ; 100  parts  of  this  precipitate  will 
Indicate  70  parts  of  baryt- earth,  which  was 
the  quantity  of  the  baryt  contained  in  the  mi- 
neral. 

The  folution  from  which  the  baryt  had  thus 
been  feparated,  is  then  evaporated  to  about 
four  ounces;  concentrated  fulphuric  acid  is 
added  as  long  'as  any  ])recipiration  is  ob- 
ferved ; the  whole  is  then  heated  and  evaporat. 
cd  to  about  one  ounce,  and  placed  to  cool  ; 

after 
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after  which  it  is  put  upon  a filtre,  and  edul- 
corated or  wafhed  with  a mixture  of  diftilled 
water,  and  one  fourth  of  fpirits  of  wine,  and  af- 
terwards dried,  heated^and  weighed  ; 100  parts 
of  it  will  indicate  32  parts  of  calcareous  earth. 
The  remaining  liquid  is  then  faturated  with  a 
foluiion  of  purified  potalh,  and  if  a precipitate 
enfues,  it  is  colledled  upon  a filtre,  edulcorated 
and  dried;  when  mixed  with  fulphuric  acid,  if 
it  forms  a concrete  fait,  which  is  not  foluble 
in  a mixture  of  three  parts  of  water,  and  one  of 
fpirits  of  wine,  it  is  then  felenite,  but  if  other- 
wife,  it  is  again  decompofed  by  afolutionof  foda, 
and  the  precipitate  colledted  and  calcined  for 
half  an  hour,  and  digefted  with  diftilled  vine- 
gar; what  is  diftblved  then  by  the  vinegar,  is 
magnefian  earth  ; and  what  remains  undiflblv- 
ed,  is  argillaceous  earth.  This  analyfis  may 
therefore  anfwer  for  felenites  and  heavy  fpars. 

I 

If  the  earthy  fubftance  or  ftone  which  is  to 
be  analyfed,  is  found  not  to  contain  fulphuric, 
or  fluoric,  or  boracic,  or  pholphoric  acid,  or 
faline  parts,  or  combuftible  non-metallic  fub- 
ftances,  we  may  conduct  an  analyfis  in  the 
following  way  : 
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Firft  we  have  to  afcertain  whether  the  fub. 
ftance  effervefces  with  acids,  and  whether  this 
is  occafioned  by  the  efcape  of  ^xed  air — if  fo, 
the  fixed  air  may  be  afcercained  in  the  way 
beiore  mentioned — if  not,  200  grains  of  the 
fubftance  are  reduced  to  a fine  powder  ir>  an 
agate,  or  any  other  very  hard  mortar,  and 
ftrongly  heated  by  a certain  heat,  to  feparate 
the  moifiure  ; the  lofs  of  weight  is  thus  mark- 
ed ; it  is  then  put  into  a glafs  matrafs,  and  di- 
gefted  with  nitro  muriatic  acid,  (mixed  of 
equal  parts  of  nitric  and  muriatic  acid)  as  long 
as  the  acid  will  take  up  any  of  the  fubftance. 
The  whole  is  then  put  upon  a fibre,  and  edul- 
corated with  water,  and  collected  upon  the 
filtre, ' afterwards  dried  in  the  fatiic  heat;  it 
is  then  weighed  ; its  lofs  will  indicate  the 
quantity  of  the  fubftance  which  had  thus  been 
difTolved  in  the  acid':  , The  filtered  folution  is 
then  put  afide,  and  marked  A. 

The  remainingr  undifiblved  fubfta.ice  is  then 
to  be  rubbed  again  in  the  agate  mortir,  and 
mixed  with  three  parts  of  deaguated  loda, 
put  into  a crucible  of  three  times  the  capacity 
of  the  bulk  of  the  mixture,  and  placed  in  the 
furnace,  and  covered  with  another  larger  cru- 
ble  ; heat  is  then  applied  until  the  outer  cru- 
cible is  become  perfei^ly  red  hot,  which  is 
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fufficient  for  the  purpofe,  as  care  muft  be 
taken  to  prevent  the  mixture  from  fuling, 
otherwife  the  mafs  may  likely  aft  upon  the  cru- 
cible, and  thus  introduce  heterogeneous  mat- 
ter into  the  mixture. 

The  mafs  which  is  found  cohering,  is  then 
taken  out,  and  reduced  in  the  mortar  to  fine 
powder.  The  powdered  fubftance  is  put  into 
a cylindrical  glafs  or  matrafs,  and  firfl  mixed 
with  a little  pure  water ; if  the  water  exhibits 
a green,  or  amethyfl;,  or  brown  colour,  then 
manganefe  is  fufpedted ; frefli  nitro  muriatic 
acid  is  then  poured  on  it,  as  much  as  is  neceflary 
to  faturate  the  alcali,  and  to  diflTolve  every  part 
which  is  foluble  in  that  acid  ; the  digeftion  is 
affifled  by  a moderate  heat  (the  digeftion  may 
be  repeated  with  frefli  acid.)  The  whole  is 
then  put  upon  a filtre,  and  the  refiduum  fuffi- 
ciently  edulcorated  with  water,  afterwards 
dried  by  the  fame  heat  as  before,  and  its 
weight  afcertained,  it  will  be  the  filiceous 
matter  or  quartz ; if  this  fhould  ftill  have  a 
colour,  it  muft  be  mixed  ^again  with  foda,  and 
treated  in  the  fame  manner  as  before. 

All  the  folutions  in  acid,  if  they  contain  too 
much  predominating  acid,  fliould  be  a little  eva- 
porated r and  if  during  this  a precipitate  fliould 
take  place,  a little  fu.gar  is  added  to  occafion 

the 
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the  precipitate  to  re-diflblve  if  manganefe,  or 
a few  drops  of  muriatic  acid,  if  iron.  If  the 
acid  ftill  abounds  too  much,  the  folution  is  then 
nearly  faturated  with  foda ; liquid  pruffiate  of 
lime,  or  foda,  is  then  gradually  added,  until 
no  more  precipitate  is  occafioned  ; the  whole 
is  put  afide  for  a few  days  to  fubfide  ; if  in  this 
time  the  coloured  precipitate  has  not  fubfided, 
the  liquid  may  be  heated  a little,  which  will 
then  occafion  the  feparation  of  the  metallic 
precipitate  ; after  this  the  whole  is  put  upon 
a fmall  filtre  ; (made  of  writing  paper,  freed 
from  lize  by  boiling  diftilled  water)  and  the 
precipitate,  after  being  edulcorated  with  water, 
is  carefully  colledted,  dried,  and  ignited  in  a 
fmall  crucible  for  one  hour  ; its  weight  is  then 
afcertained;  if  the  precipitate  could  not  be 
well  feparated  from  the  paper,  the  precipitate, 
together  with  the  paper,  is  put  into  the  cru- 
cible (100  grains  of  fuch  paper,  leave  general- 
ly one  grain  of  refiduum,  which  muft  then 
be  deducted  from  the  weight  of  the  precipitate 
thus  calcined.) 

The  calcined  precipitate  may  now  confifl  of 
iron,  copper,  nickel,  or  manganefe.  It  is 
then  firft  digefted  with  mild  liquid  ammonia; 
this  will  take  up  the  copper  and  nick-el  with  a 
'l)luc  colour,  if  it  contains  any — if  fo,  a polifli- 

ed 
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ed'  weighed  plate  of  iron  is  put  into  the 
folution — the  copper,  if  any,  will  then  be 
found  depofited  upon  the  iron  in  the  metallic 
ftate  ; if  no  copper  is  thus  found,  the  liquid 
is  then  evaporated  to  drynefs,  and  its  weight 
afcertained,  it  will  then  be  the  oxyd  of  nickel. 

The  refiduum  left  from  the  extradtion  by 
ammonia,  is  likewife  dried,  and  its  weight  as- 
certained, it  will  be  the  iron  ; but  if  any  man- 
ganefe  is  alfo  fufpedted,  the  laft  precipitate, 
namely,  the  ferruginous,  is  to  be  digefted 
with  a flrong  faturated  folution  of  pure  or 
cauftic  potafh,  and  expofed  to  a heat  nearly 
to  boil;  after  which  it  is  filtered,  and  theJi- 
quid  left  to  cool  and  to  fubfide  ; the  precipi- 
tate will  be  the  manganefe,  which  is  then  col- 
iedlcd  upon  a filtre,  wafhed  and  dried,  and 
weighed  ; and  the.  fnbftancc,  which  remained 
on  the  filtre  before,  is  the  iron. 

■ The  liquid  colledfed  by  the  filtration,  from 
which  the  metallic  parts  had  been  feparated, 
is  then  to  bcrfcxamined  and  analyfcd  ; for  this 
purpofe,  a little  fulphuric  acid  is  dropped  in- 
to the  folution  ; if  this  occafion  a white  pre- 
cipitate, baryt  is  fufpedted  ; the  whole  is  then 
mixed  with  tw'o  pounds  of  diftilled  w^ater, 
and  as  much  diluted  fulphuric  acid  is  added., 
until  no  more  precipitate  is  obferved  ; the  thus 

produced 
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produced  precipitate,  which*  confifts  of  the 
baryt  earth  and  the  fulphuric  acid,  is  colledted 
upon  a’filtre,  walhcd,  perfectly  dried,  and 
weighed,  loo  parts  of  the  precipitate,  will  in- 
dicate near  70  parts  of  baryt,  or  to  be  more 
accurate,  the  precipitate  may  be  decompofed 
again  .by  fufing  it  with  potalh,  whereby  the 
potafh  will  unite  with  the  fulphuric  acid,  and 
feparate  the  baryt  earth,  which  may  be  de- 
prived of  the  faline  parts,  by  lixiviating  it 
with  boiling  diftilled  water  ; the  earth  is  then 
left  behind,  which  is  to  be  dried,  and  its  weight 
afeertained. 

The  liquid  from  which  the  baryt  had  been 
feparated,  is  then  evaporated  to  about  four 
ounces  meafure,  and  mixed  gradually  with 
concentrated  fulphuric  acid,  as  long  as  any  fe- 
paration  of  the  folution  is  obferved,  the  whole 
is  fuffered  to  cool  if  frefli  acid  is  added,  and 
this  occafions  no  more  feparation  ; it  is  then 
put  upon  a filtre,  and  edulcorated  with  a mix- 
ture of  warm  water  and  fpirits  of»  wine,  in  the 
proportion  as  has  been  obferved  before,  the 
felenitc  upon  the  filtre  is  then  dried,  heated, 
and  its  weight  afeertained,  from  which  the 
quantity  of  calcareous  earth,  as  was  mentioned 
before',  may  be  afeertained  by  calculation,  or 
100  parts  of  fclenite  thus  formed,  contain  near 

30 
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30  parts  of  calcareous  earth,  or  the  felenite 
may  be  decompofed  by  potalh,  as  before 
mentioned. 

The  folution  from  which  the  felenite  had 
been  feparated,  is  then  faturated,  and  decom- 
pofed by  a folution  of  foda,  which  will  fepa- 
ratc  the  argillaceous  and  magnefian  earth,  if  it 
contains  any,  which  is  colledted  upon  a filtre, 
dried  and  ignited  as  ufual,  and  its  w'eighc 
afeertained  ; after  w'hich,  it  is  put  into  a fmaii 
crucible,  and  ignited  for  half  an  hour.  The 
whole  is  then  taken  out,  weighed,  and  put  in 
digeftion  with  diftilled  vinegar,  which  will 
gradually  take  up  the  magnefan  earth,  if  an\’’, 
and  the  argillaceous  earth  is  left  behind, 
which  is  dried  and  weighed  again  ; by 
this  means,  the  fubftance  is  analyfed  in  fo 
far  as  we  are  able  to  judge  from  our  prefent 
knowledge  in  chemiftry. 

As  it  is  well  known  that  gold  is  occafionally 
found  mixed  with  fand,  or  earthy  fubftances, 
often  in  the  date  of  fo  minute  particles,  that 
it  cannot  be  diftinguiflied  by  the  mere  eye,  we 
may  for  that  purpofe  examine  fuch  fubftances 
in  the  following  way  : Firft,  we  may  feparate 
the  light  and  dully  parts  of  the  earth  or  fand, 
by  wafhing  it  with  water  in  a veflel,  and  fre- 
quently decant  the  water  immediately,  after 

flirring 
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flirring  it  each  time  ; fome  of  the  fubfided 
parts  mud  be  well  dried,  and  a little  calcined, 
to  feparate  any  combuftible  and  volatile  parts. 

A certain  quantity  of  the  fandy  fubftanccs, 
or  done,  is  then  reduced  to  a very  fubtile 
powder,  and  put  into  a matrafs ; nitro-muriatic 
acid,  or  aqua  regia  is  then  poured  upon  it, 
and  left  in  a warm  digedion  ; when  the  acid 
is  faturated,  it  is  filtered,  and  tried  whether  a 
purple  precipitate  is  occafioned  on  adding  a 
little  of  a folution  of  tin  didblved  in  the  fame 
acid;  if  fo,  the  whole  folution  may  be  mixed 
with  fulphate  of  iron,  as  long  as  any  precipita- 
tion takes  place;  the  precipitate  will  be  the 
gold  contained  in  that  fubdance,  which  may 
afterwards  be  fufed  and  purified  by  cupclla- 
tion';  the  quantity  of  gold  will  indicate,  whe- 
ther it  be  worth  while  to  continue  the  trouble 
and  expence  of  the  procefs,  for  obtaining 
more. 

Sometimes  TIN  is  found  mixed  with  fand, 
or  other  dony  fubdances.  This  may  be  dis- 
covered in  the  fame  way,  by  extracting  a cer- 
tain quantity  of  the  pulverifed  fubdances  with 
the  nitro-muriatic  acid,  which  takes  up  the 
tin,  if  any;  a little  of  n folution  of  gold  mailc 
])V  the  fame  acid,  added  to  the  folution  which 
is  fuppofed  to  contain  tin,  will  occafion  a pur- 
ple 


Mineral  Subjances.  3^1 

pie  precipitate;  if  fo,  the  ore  may  be  analyfed 
in  the  way  I have  mentioned,  in  that  part  of 
this  volume  which  treats  of  tin  ores. 

Sometimes  we  find  zink  in  the  fiate  of  calx, 
mixed  with  ftony  fubflances,  compofed  of  filex, 
calcareous  earth,  oxyd  of  iron,  and  fometimes 
alfo  lead.  In  order  to  analyfe  fuch  ftones,  a 
certain  quantity  is  reduced  to  a fine  powder, 
and  digefted  in  a glafs  veflel,  with  twice 
its  weight  of  nitric  acid,  by  a little  heat,  the 
digeftion  is  .twice  repeated  with  frefh  acid ; 
the  whole  is  then  put  upon  the  filtre,  and 
what  remains  upon  the  filtre,  is  walked  with 
water,  dried,  and  its  weight  afcertained it 
is  the  filiceous  part  of  the  Hone. 

The  folution  is  then  evaporated  to  drynefs, 
and  a little  ignited  in  a crucible,  after  which, 
it  is  digefted  again  with  nitric  acid,  which 
takes  up  the  other  fubftances,  and  leaves  the 
iron  behind  ; after  this,  the  lead  may  be  fepa- 
rated  by  adding  muriatic  acid  ; — the  calcareous 
earth  by  concentrated  fulphuric  acid,  in 
the  ftate  of  felenite. — The  remaining  liquid  is 
to  be  decompofed  by  a folution  of  foda ; the 
precipitate  thus  formed,  is  edulcorated,  dried, 
and  weighed. — It  is  the  oxyd  of  zink  which 
contains  generally  ^ part  of  metal. 
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EXAMPLE 


OF  THE 


ANALYSIS  OF  AN  ORE. 


HIS,  we  will  fuppofe,  we  had  found  by 


X previous  experiments,  to  contain  copper 
-—lead — filver — iron — bifmuth  and  fulphur. — 
In  order  to  feparate  thefe  different  fubftances 
from  each  other,  we  may  proceed  in  the  fol- 
lowing way  : The  ore  is  to  be  reduced  to  fine 
particles,  and  firfl  digcfted  and  extracted  with 
nitric  acid,  as  long  as  it  will  take  up  any  of 
the  ore;  the  whole  is  then  filtered,  by  which 
means,  the  SULPHUR  remains  on  the  fibre, 
which  may  be  waflicd,  collected,  and  dried 
between  paper,  in  a heat  not  above  that  of 
boiling  water,  and  its  weight  afeertained.  If 
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It  be  pure  fulphur,  it  may  be  volatilifed  by  a 
continued  gentle  heat.  The  filtered  folution 
is  firfl;  repeatedly  diluted  with  diftilled  water, 
as  long  as  any  precipitate  is  occafioned,  this 
precipitate  is  collected  upon  a filtre,'and  dried, 
—It  is  BISMUTH. 

The  filtered  liquid  is  then  mixed  with  mu- 
riatic acid,  as  long  as  apy  precipitate  is  occa- 
fioned ; the  precipitate  is  alfo  collected  upon  a 
filtre;  it  is  the  SILVER  combined  with  muriatic 
acid,  from  which  the  filver  may  be  feparated, 
by  mixing  the  precipitate  with  two  parts  of 
dry  foda,  and  fufing  it  in  a crucible;  by  this 
means,  the  acid  leaves  the  filver,  and  unites 
with  the  foda,  and  thus  the  filver  is  found  re- 
duced, and  its  weight  may  thenbeeafily  afcex- 
taincd. 

The  remaining  folution  is  evaporated  to 
about  four  ounces  bulk,  and  fulphuric  acid  is 
, added  as  long  as  any  precipitate  is  occafioned  ; 
the  precipitate  contains  the  lead  which  was  in 
the  ore,  and  which  may  be  feparated  from  the 
fulphuric  acid  by  foda,  in  the  fame  way  as  the 
filver. — Thus  the  LEAD  is  feparated. 

The  remaining  folution  is  then  further  de- 
compofed  by  faturating  it  with  mild  ammonia, 
which  occafions  the  iron  to  feparate,  and  keeps 
the  copper  in  folution  ; the  precipitate  is  then 
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calcined,  and  its  weight  afcertained. — It  is  the 
IRON. 

Laftly,  the  foludon  may  be  decompofed  by 
mixing  it  with  a folution  of  potalh,  and  boil- 
ing it  a little  ; by  this  means,  the  ammonia  is 
feparated,  the  potafh  combines  with  the  acid, 
and  the  copper  is  precipitated. — Thus  the 
COPPER  is  obtained,  and  the  analyfis  is 
finiflied. 
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Tab.  I.  Fig.  I.  Cube  with  a ftriated  fur^ 
face,  viz.  ferruginous  pyrites. 

Fig.  2.  Cube  with  the  angles  truncated^ 
viz.  galena. 

Fig.  3.  Cube  with  the  angles  largely  trun- 
cated. 

Fig.  4.  Cube  with  its  angles  and  edges 
truncated,  viz.  boracit,  - , 

Fig.  5.  Rhomb. 

Fig.  6.  Dodecagon,  sit.,  ferruginous  pyrites^ 
or  mundik. 

Fig.  7.  Dodecagon,  viz.  garnets. 

Fig.  8.  Polyadron,  with  24  facets,  viz. 
volcanic  garnet. 


A a 2 


356  Explanation  of 

Ffg.  9.  Four  fided  pyramid,  viz.  white 
zink  /par,  &c. 

Fig.  10.  Hcxahedral  pyramid. 

Fig.  II.  Double  tetrahedral  pyramid,  viz. 
halais  and  fpinel  ruby,  pyrites. 

Fig.  12.  Double  hexahedral  pyramid,  viz. 
calcareous  /par,  Eajl  Indian  faphyr,  topaz,  and 
ruby. 

Fig.  13.  Tetrahedral  pyramid,  with  the 
angles,  and  one  lide  edge,  truncated. 

Fig.  14,  Tetrahedral  prifm  without  pyra- 
mids. ’ 

I 

Fig.  1 5.  Hexahedral  prifm,  having  the 
hdes  longitudinally  flriated,  viz.  aquamarin, 
and  certain  kind  of  calcareous  /par. 

Fig.  16.  Tetrahedral  prifms,  having  fome 
angles  truncated,  and  fome  fide  edges  and  end 
edges  doubly  and  obliquely  truncated,  viz. 
Saxon  topaz. 

Fig.  17.  Tetrahedral  prifm,  on  both  ends 
bevelled  or  cuniated. 

Fig.  18.  Hcxahedral  prifm,  acuminated 
on  one  end,  or  terminating  gradually  in  a 
point,  having  the  furface  flriated  acrofs,  or 
tranfvcrfally,  viz.  quartz  cryjial. 

Fig.  19.  Double  hexahedral  pyramid,  hav- 
ing the  two  oppofite  broad  fides  of  each  end 
bevelled,  or  cuniated. 
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Fig.  20.  Tetrahedral  prifm,  bevelled  in  the 
fame  manner. 

Fig.  21.  Tetrahedral  prifm,  with  a tetra- 
hedral pyramid,  which  is  obtufely  truncated, 

8c c.  Zircon. 

Fig.  2 2.  Hexadral  prifm,  with  a hexahe- 
dral  pyramid,  the  bafis  of  which  correfpond^ 
ing  with  the  fide  faces  of  the  prifm,  and  the 
fides  of  the  prifm  are  tranfverfaliy  ftriated, 
viz.  rock  crvjidl,  JpaVy  but  without  Jlriae.  ‘ 

Fig.  23.  Tetrahedral  rhomboidal  prifm, 
varioufly  truncated,  vide,  Brafil  topaz.  ~ 

Fig.  24.  Tetrahedral  prifm,  aecuminated 
on  both  ends,  the  facets  are  rhomboic,  and  . 
proceed  from  the  fide  edges  of  the  prifm,  viz. 
hyatint. 

Fig.  25.  Prifm  with  nine  fide  faces,  ob- 
tufely truncated  by  three  facets,  viz.  turmalin. 

Fig.  26.  Hexahedral'prifm,  aecuminated 
by  three  facets.  Grey  antimony,  calcareous  fpar, 
ruby  filver  ore. 

Fig.  27.  Tetrahedral  prifm,  with  tetrahe- 
dral pyramids  on  both  ends,  the  bafis  of  which 
correfponds  with  the  faces  of  the  prifm. 

Fig.  28.  Tetrahedral  prifm,  with  a tetra- 
hedral truncated  pyramid,  having  one  fide  edge 
of  the  pyramid,  and  one  of  the  prifms  trunca- 
ted. 
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Fig.  29.  Tetrahedral  prifm,  terminating 
on  both  ends  in  a tetrahedral  pyramid,  which 
proceed  from  the  correfponding  fides  of  the 
prifm,  by  double  obtufe  truncation. 

Fig.  30.  A flat  hexahedral  prifm,  bevelled 
or  cuniated  on  both  ends,  by  two  large  faces, 
which  proceed  from  the  two  oppofite  acute 
angular  edges  of  the  prifm,  which  are  flightly 
truncated. 

Fig.  31.  Hexangular  plate. 

Fig.  32.  Rectangular  plate  from  all  fides, 
edges  bevelled  or  cuniated. 

Fig.  33.  Rhomboic  plate,  bevelled  in  the 
fame  manner,  viz.  felenites. 

34*  Triangular  plate,  bevelled  in 
, the  fame  manner. 

Fig.  35.  Hexahedral  plate,  accuminated, 
&c.  viz.  heavy, /par. 

Fig.  36.  Crofs  cryftal  formed  from  two 
four  fided  reClangular  plates,  crofling  each 
other  by  a right  angle,  having  both  ends  be- 
velled and  accuminated,  viz.  crofs  cryjlalj  from 
Andreafberg  on  Harz. 

37*  Two  rhomboic  bevelled  plates 
joined  together. 

Fig.  38.  Crofs  cryftal. 

Fig.  39.  Crofs  cryftal  of  the  nature  of 
flidrl,  apparently  formed  from  four  tetrahedral 
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Ihort  pyramids,  which  are  joined  by  their 
points  and  fide  edges. 

Fig.  40.  Crofs  cryftal  from  Compoftella, 
vide  page  75,  Vol.  1. 

Fig.  41.  Lenticular  cryftal,  oval  on 
fides. 

Fig.  42.  Lenticular  cryftal,  whofe  edges 
are  truncated,  and  the  two  fides  exhibit  'one 
redtangular  face  in  the  middle,  and  four  pen- 
tangular faces  around  it. 

. I 

Fig.  43.  Goniometer  for  meafuring  the 
angles  of  cryftals,  exhibiting  the  indication 
of  the  angle  of  a rhomboidal  cryftal,  which  is 
placed  between  the  inftrument,  as  it  is  to  be 
applied. 
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EXPLANATION 

OF  THE 

DIFFERENT  APPARATUS, 

EXHIBITED  UPON 

rHE  DIFFERENT  ANNEXED  PLATES, 
TAB.  II,  III,  IV, 

As  may  be  required  for  examining  and  analy- 
fing  Mineral  Subftances, 


Sect,  i, 

FOR 

POUNDING  or  PULVERISING. 

Fig.  13,  Tab.  II.  An  iron  mortar  of  a 
middling  fize,  for  dividing  large  maffes 
of  minerals  into  fmaller  pieces,  to  render  fuch 
convenient  for  examination,  and  more  fit  for 

pulvcrifing 
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pulverifing  them  further  in  fmaller  ftone  mor- 
tars, fuch, /.  e,  as  (F  g 16,  Tab.  11.)  which 
are  made-  in  A'lr.  Wedgewood’s  manufadtory, 
and  which  are  very  hard,  and  made  of  fuch 
materials  as  are  not  (or  at  leafl  hardly)  adted 
upon  by  the  acids  and  alcalies  commonly  ufed 
for  chemical  decompofition. 

Thefe  (tone  mortars  are,  in  mod  cafes,  more 
convenient  than  glafs  mortars,  which  are  too 
brittle. 

A fmall  mortar  (Fig.  17,  Tab.  IT.)  of  agate 
or  flint,  is  very  ufeful  to  reduce  fmall  portions 
of  very  hard  flony  fubftances  to  very^fubtile 
powder. 

Fig.  15.  A fmall  fieve  to  feparate  the  pow- 
der from  the  coarfer  pounded  particles,  and  to 
procure  the  particles  of  nearly  equal  fize.  The 
fmaller  the  particles,  the  more  cafily  they  are 
adted  upon  by  folvents. 


Sect.  2. 


FOR 

DIGESTION,  SOLUTION,  &c. 

Fig.  I4>  Tab.  II.  A graduated  giafs  mea- 
fure,  for  meafuring  moderate  quantities  of 

liquids 
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liquids  ufcJ  for  folution,  divided  into  cubic 
inches,  ounces,  and  to  indicate  a certain  num- 
ber of  grains,  which  may  exceed  ico  grains, 
as  fmaller  portions  muft  be  weighed. 

Fig.  2,  Tab.  II.  A conical  glafs,  the  in- 
fide  terminating  in  an  oval  bottom,  for  putting 
a fmall  piece  of  a mineral  fubftance  in,  to  try 
the  adlion  of  acids  upon  it,  having  a fmall 
folid  thin  bar  of  glafs  for  flirring. 

Fig.  I,  Tab.  II.  A glafs  matrafs  of  about 
8 or  more  ounces  'mcafure  capacity,  for  diges- 
tion, and  diflblution  of  folid  bodies  in  liquids. 

Fig.  7,  Tab.'  II.  The  fame  veffel  placed 
into  a copper  bafon  (b)  containing  fine  fifted 
fand,  which  is  to  be  placed  upon  the  cylinder 
of  the  lamp  furnace. — Fig.  4,  Tab.  IV. 


Sect.  3. 


FOR 

FILTRATION. 

Fig*  5>  Tab.  II.  Filtering  apparatus,  hav- 
ing  a glafs  funnel  {a)  with  four  or  fix  fmall 
folid  pieces  of  glafs  bent -on  one  end,  like 

(Fig. 
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(Fig.  hanged  round  the  infide,  to  prevent 
the  filtering  paper  flicking  clofe  to  the  infide 
of  the  funnel,  which  is  placed  in  the  cylindri- 
cal yeflel,  fbj. 

Fig.  6.  A fimilar ' filtering  apparatus,  but 
the  funnel  having  a wider  paflage,  to  prevent 
any  filtered  liquid  lodging  in  the  tubular  part 
of  the  funnel. 

Fig.  8,  Tab.  II.  APPARATUS  for  fepa- 
rating  deliquefcent  falts,  from  fuch  as  do  not 
abforb  moifture  enough  to  become  perfedtly 
liquid  when  expofed  in  the  atmofphere.  ■ 
faj  fignifies  a ftand  for  holding  the  funnel 
which  has  a very  (hallow  area,  and  a nar- 
row tube  (c)f  terminating  in  a fmall  bottle  fdj 
to  colledt  the  deliquefced  fait,  which  has  been 
occafioned  by  expofing  the  fubftance',  fpread 
over  the  ar-ea  of  the  funnel,  in  the  atmofphere. 


' Sect.  4.  ' 

FOR 

% 

PRECIPITATION. 

Fig.  3,^  Tab.  II.  A long  conical  glafs  to 
put  in  a filtered  folution  for  precipitation, 

which 
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which  is  to  be  covered  by  a thick  plate  of 
glafs,  as  (Fig.  41)  to  prevent  the  adventition 
of  duft. 


Sect.  5. 

FOR 

EVAPORATION. 

Fig.  9,  Tab.  1 1.  A fhallow  glafs,  or  flony 
veffcl,  large  enough  to  fit  upon  the  cylinder  of 
the  lamp  furnace, — Fig.  4,  Tab.  IV. — Under 
which,  the  Argand  lamp,  Fig.  5,  Tab.  IV,  is 
placed. 

Fig.  10,  Tab.  F.  Small  fhallow  glafs  ves- 
fels,  or,  watch  glaffes,  for  evaporating  fmall 
quantities,  whofc  abfolute  weight  is  marked 
on  the  outfidc  by  a diamond.  This  is  to  be 
placed  either  upon  the  ring  A of  the  apparatus, 
Fig.  18,  Tab.  II,  at  a proper  diflance  over  the 
cylinder  of  the  lamp. 

If  a very  fmall  and  equal  degree  of  heat  is 
required  for  evaporating  a fmall  portion  of  a 
liquid,  I then  place  the  fmall  glafs  velfcl  upon 
the  upper  and  narrower  part  of  the  earthen 

veffel. 
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veflel,  Fig.  2,  Tab.  IV,  which  is  open  at  both 
ends,  and  having  holes  through  its  fides  to 
allow  the  air  a free  exit ; this  apparatus,  with 
the  fluid,  which  is  to  be  evaporated,  is  then 
placed  upon  the  Hand  of  the  lamp  furnace, 
and  the  fpirit  lamp,  Fig.  3,  Tab.  IV,  placed 
under  it,  and  thus  by  turning  the  fmall  wheel 
of  the  lamp,  the  wick  is  raifed  at  pleafure,  to 
regulate  the  flame,  and  confequently  the  heat, 
according  to  the  degree  which  is  required  ; the 
cotton  not  being  confumed  by  the  fpirits  of 
wine,  like  the  wick  of  the  oil  lamps,  or  tallow 
candles,  and"’  therefore  no  fnuffing  being  re- 
quired for  a very  long  time,  until  the  lamp  is 
frefli  kindled,  there  is  nearly  an  equal  de- 
gree of  heat  for  a conflderable  time,  which  is 
fometimes  required  for  very  nice  experiments  ; 
and  as  this  lamp  is  not  meant  for  producing  a 
ftrong  heat,  and  the  flame  being  very  fmall, 
it  confumes  but  a fmall  portion  of  the  fpirits. 

When  a liquid  has  been  fufficiently  evapo- 
rated, which  is  to  be  cryftaUIfed,  I then  place 
it  upon  a Hand  under  a glafs-bell,  Fig.  i.  Tab* 
III,  to  prevent  the  adventition  of  duft. 

Large  quantities  of  liquids,  as  in  analyfing 
mineral  waters,  may  be  evaporated  in  large 
flene  bafons  placed  over  the  furnace.  Fig. 
7,  Tab.  III. 
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Sect.  6. 

FOR 

DISTILLATION. 

Fig.  19,  Tab.  II.  A retort  (b)j  which  fits 
into  the  neck  of  the  tubulated  receiver,  which 
reft  upon  the  plate  of  the  ftand  (d),  the  re- 
tort (b)  is  fufpended  by  the  ring  (A)  of  the 
ftand,  (Fig.  18).  'The  ring  (A)  can  be  mov- 
ed on  the  flick  by  the  collar  having  a fpring, 
and  the  receiver  (c)  can  be  raifed  by  turning 
the  ferew  of  the  ftand  (d). 

The  lamp,  Fig.  20,  Tab.  II,  is  then  placed 
under  the  retort,  or  the  lamp  furnace  with  the 
cylinder.  Fig.  4,  Tab.  IV,  may  be  placed  un- 
der the  retort,  by  means  of- which,  the  heat  is 
directed  to  circulate  better  round  the  bottom 
of  the  retort ; whereas  w'ithout  this  contrivance, 
much  heat  is  carried  off  immediately  by  the 
furrounding  air,  and  only  a certain  part  of  the 
retort  is  heated  at  the  time. 

For  diftilling  in  the  dry  way,  fubftanccs 
which  require  a ftrongcr  heat  than  what  can 
be  produced  by  the  lamps  ; i.  in  open  fire  : 

the 


the  Plates, 


367 

* the  earthen  or  glafs  retort  coated  with  a pro- 
per clay  (of  fand  and  argile)  Fig.  7,  Tab.  IV, 
is  placed  in  the  wind  furnace,  Fig.  7,  Tab.  Ill, 
fufpended  by  the  neck,  which  refts  in  the  fide 
orifice  marked  (b),  on  the  upper  part  of  one 
fide  of  the  furnace,  to  which  retort  a receiver 
may  be  adjufted,  whereby  the  retort  is  fuffi- 
ciently  fufpended.  The  conical  dome  is  then 
fitted  over  the  furnace,  in  order  to  increafe 
the  draught  of  air,  and  to  Carry  off  the  bad 
air  and  fmoak  through  the  chimney,  which 
may  be  directed  into  a larger  chimney  of  a 
room,  or  out  of  the  window,  juft  as  is  moft  con- 
venient.  The  dome  having  a door  marked  by 
(a),  is  very  convenient  to  infpedt  the  fire,  and 
to  throw  frefli  fuel  into  the  furnace. 

Diftillation  on  a moderate  large  fcale,  may 
be  performed  by  placing  a diftilling  apparatus 
in  the  fame  bath,  as  exhibited  by  Fig.  8,  Tab. 
Ill,  made  of  ftrong  iron  plates,  having  like- 
wife  a chimney  with  a tube,  which  is  to  be 
placed  upon  the  furnace,  when  the  dome  is 
removed,  which  ferves  likewife  for  digefting 
large  quantities  of  mixtures. 
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I 


/ 


Sect.  7. 

« 

FOR 

Collefting  AERIAL  FLUIDS,  and  for  fepa-  ' 
rating  FIXED  AIR,  or  CARBONIC 
' ACID,  from  them. 

The  apparatus  confifls  of  a fmall  tubulated 
phial,  Fig.  5,  Tab.  HI,  having  a bent  tube, 
the  end  of  which,  immerfed  in  the  water  con- 
tained in  the  tub.  Fig.  2,  and  terminating  un- 
der the  cylindrical  graduated  receiver.  Fig.  3, 
when  the  gas  is  all  colledted  in  the  receiver, 
over  the  acidulous  water,  with  which  the  cy- 
linder was  previoufly  filled  ; then  a bottom 
piece,  Fig.  4,  containing  a fufficient  quantity 
of  flaked  lime,  is  fitted  to  the  lovvetr  part  of 
the  cylinder,  and  the  whole  well  fliaked  to- 
gether ; the  lower  part  of  the  cylinder  is  then 
immerfed  in  water,  and  the  flopper  on  the  fide 
of  the  bottom  piece,  is  diawn  our,  to  let  in  as 
much  water  as  the  bulk  of  the  fixed  air  had 
previoufly  occupied  ; the  fliaking  is  continued 
until  no  more  abforption  takes  place.  The 
lofs  therclorc  of  the  bulk  of  gas,  which  was 

indicated 
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indicated  by  the  graduated  fcale  on  the  cy- 
linder, previous  to  the  ablbrption,  will  indi- 
cate the  quantity  of  fixed  air,  which  that 
quantity  of  the  decompounded  fubftance  had 
contained. 

If  a mineral  fubftance  is  found  to  contain 
no  metal,  and  only  fixed  air,  1 make  ufe  of 
another  method,  which  I found  to  anfwer  the 
purpofe,  pretty  accurately,  and  which  is  very 
eafy. 

I take  a fiiiall  veflel,  (Fig.  6)  confifting  of 
a bottle  mark’d  (b),  and  of  a ftopper  termi- 
nating in  a long  tube  v/hich  is  perforated,  and 
put  in  a fufficient  quantity  of  nitric  acid,  as 
will  difTolve  50  grains  of  carbonate  of  earth, 
and  dilute  the  acid  with  water,  fo  ” as  to  fill 
the  half  of  the  bottle,  and  weigh  the  whole, 
.accurately;  I then  put  in  50  grains,  or  any 
fmall  quantity  of  calcareous  earth,  fpar,  or 
marl,  put  the  ftopper  on,  and  give  time  for 
the  fixed  air  to  efcape,  the  long  tube  of  the 
ftopper  prevents  the  fixed  air  from  carrying  off 
moifture,  which  will  be  the  cafe,  if  the  air  is  not 
made  to  rife  a fufficient  height.  When  the  for- 
mation of  fixed  air  has  ceafed,  the  whole  in- 
ftrument  is  then  weighed  again,  and  the  lofs 
of  weight,  will  indicate  the  quantity  of  fixed 
air  which  had  been  contained  in  that  earth.  It  is 
VoL.  II.  B b better 
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better  to  put  the  fpar  or  marl  Into  the  acid, 
in  the  ftate  of  fmall  pieces,  which  prevents 
the  fudden  adlion  of  the  acid  upon  the  fub- 
flances,  and  the  fixed  air  from  rufliing  out 
too  rapidly,  and  hence  carrying  off  with  it,  a 
portion  of  moifture. 


Sect.  8. 

• USTULATION,  or  TORREFACTION,  and 
OXYDATION  of  ORES. 

Fig.  II,  Tab.  II.  A flat,  lhallow,  earthen, 
and  unglazed  veffel,  to  which  belongs  a fpa-' 
tula.  Fig.  12,  made  of  glafs,  or  hard  ftone 
ware,  for  ftirring  the  ores,  to  accelerate  the 
procefs.  The  veffel  may  be  placed  over  the 
furnace.  Fig.  7,  Tab.  Ill,  and  the  heat  to  be 
applied,  regulated  by  the  regiftcr  marked  by 
(f)j  on  the  afh-pit  of  the  furnace. 


\ 
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Sect.  9, 

■ ) 

' FOR 

FUSION,  &c. 

\ 

Fig.  7,  Tab.  III.  A wind-furnace  made  of 
ftrong  iron  plates,  about  twelve  inches  high 
from  the  afh-pit  to  the  top  of  the  furnace,  and  ^ 
about  fix  inches  wide,  having  a dome  termi- 
nating in  a tubular  chimney,  about  two  inches 
in  diameter.  The  inhde  of  the  furnace  is 
lined  with  two  coatings,  the  firft,  or  next  to 
the  iron’  plates,  is  made  of  clay  and  pounded 
charcoals  well  beaten,  and  when  this  is  dry, 
another  coat  of  pipe  clay,  or  a mixture  of  , 
clay  and  fand  is  applied  over  the  fir!!:,  fo  that 
the  coats  are  about  half  an  inch  thick,  which 
will  refill:  the  adtion  of  the  fire,  and  corroding 
vapours  upon  the  iron,  and  confine  the  heat 
in  the  furnace,  fufficient  to  anfwer  the  purpofe 
for  fufions,  and  other  operations  as  may  be 
performed  fuitable  to.  its  fize,  or  quantity  of 
fuel  which  it  can  hold. 


B b z 
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The  grate  which  is  exhibited  in  the  furnace 
marked  by  (^b,  Fig.  6,  Tab.  IV)  has  a Hand 
of  folid  iron,  or  which  may  be  made  of  the 
compofition  of  which  crucibles  are  made, 
having  a flat  top,  with  a flight  impreflion  for 
the  crucible,  marked  (g),  to  fland  upon  ; the 
fland  (of  which  two  may  be  kept  of  different 
lengths)  is  faftened  in  the  middle  piece  of  the 
grate.  The  crucible  is  better  in  many  cafes, 
to  be  covered  by  another  inverted  one,  to  pre- 
vent the  adventition  of  heterogeneous  matter, 
and  to  colledt  the  volatile  parts. 

When  a fufion  is  to  be  performed,  the  in- 
fide  of  the  furnace  is  laid  out  with  long  pieces 
of  charcoal,  placed  in  a perpendicular  pofition 
upon  the  grate,  by  which  contrivance,  a 
greater  draught  is  allowed  for  the  air  to  pafs, 
and  the  heat  is  confequently  greatly  incrcafed. 
If  a vehement  heat  is  required,  I then  apply 
a pair  of  double  bellows.  Fig.  ii.  Tab.  Ill, 
placed  and  faftened  by  the  two  legs  marked  by 
(a)y  upon  a low  table,  the  pipe  of  which  is 
introduced  in  the  hole  indicated  by  (/  of  Fig. 
6,  Tab.  IV)  of  the  fide' of  the  furr.ace,  a 
little,  below  the  top  of  the  ftand  upon  which 
the  crucible  is  placed.  If  a moderate  heat  is 
only  required,  this  can  be  regulated  by  the 

regifters, 
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regifters,  or  regulators,  Fig.  g,  on  the  fide  of 
the  afii-pit  of  the  furnace,  Fig.  7,  Tab.  Ill, 
confifting  of  a folid  flat  piece  of  metal,,  having 
feveral  holes  through  it,  proportioned  to  each 
other,  fo  as  to  admit  fuch  quantities  of  frefh 
air,  as  may  be  neceflary  ; I have  found  this 
defcribed  in  the  fourth  edition  of  the  Edin- 
burgh New  Difpenfatory,  and  it  is  much 
improved  by  Dr.  Rotheram,  a very  eminent 
chemifl:  of  Edinburgh,  whom  Dr.  Black  has 
chofen  as  his  alfiftant,  in  his  chemical  lec- 
tures, much  to  the  honour  of  that  Univerfity, 
and  greatly  to  the  fatisfadtion  of  his  auditors. 

Fig.  9,  10,  and  II,  of  Tab.  IV,  reprefent 
a variety  of  crucibles,  which  may  be  ufed  for 
many  purpofes,  fome  of  which  muft  be  rnade 
of  black-lead,  a fubftance  known  not  to  be 
fufible,  and  particularly  ufeful  for  fufing  me- 
tals in  it,  which  at  the  fame  time,  may  affifl:  to 
recover  the  metallic  calces,  by  abforbing  the 
calcining  principle,  with  which  it  enters  into 
combination,  on  account  of  its  ftronger  che- 
mical attradlion. 

If  cupcllation  is  to  be  performed,  I then 
place  the  other  grate.  Fig,  8,  Tab.  IV,  in 
the  furnace,  fo  as  to  reft  upon  the  hooks 
(marked  d d on  the  infide  of  the  fire  place) 

and 
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and  upon  the  top  of  the  ftand  of  the  lower 
grate,  in  the  diredtion  that  the  plate  of  the 
upper  grate  longitudinally  faces  the  fcmicir- 
cular  opening  of  the  fide  of  the  furnace,  ex- 
hibited by  e,  Fig.  7,  T ab.  Ill,  which  can  be  (but 
and  opened  when  neceffary,  by  a door  (d), 
having  in  the  middle,  a piece  of  folid  metal 
to  fit  cxadfly  into  the  opening. 

The  muffel.  Fig. ’9,  Tab.  Ill,  in  which  the 
fmall  tefts  or  cupellse.  Fig.  10,  are  placed,  is 
then  introduced  through  the  opening  in  the 
furnace,  fo  as  to  reft  upon  the  upper  grate, 
and  the  door  (hut ; after  which,  the  upper  part 
of  the  furnace  is  filled  with  fuel,  and  ignited, 
and  thus  the  procefs  may  be  performed  with 
conveniency.  A pair  of'tongs.  Fig.  12,  Tab. 
IV,  are  convenient  for  putting  in,  and  taking 
out  the  tefts  and  crucibles,  occafionally  through 
the  apertures. 

In  the  upper  part  of  the  fide  of  the  furnace, 
is  a hole  with  a ftopper  of  metal,  through 
which  frefli  air  may  be  admitted,  or  introduced 
by  means  of  the  bellows. 
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